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THE JACKSON 


New Lift-Front Helmet 


* Plastic Lens Holder 
* Improved Helmet Shell 
* Improved Headgear 


% Lens Holder has hinged front, holding welding 
lens and cover glass. It permits inspection of work 
without raising the entire helmet—a great ad- 
vantage, especially for work in close quarters. Made 
of high-impact, compression molded, thermosetting 
plastic, it is strong and durable. Coil springs are built 
inside the hinges to hold front up or down. Another 
clear glass is held in aluminum inner retainer and 
stays in fixed position to keep out flying particles. 
All glasses are replaceable without tools. 


ON BOTH JACKSON HELMETS... 


*x One-Piece Helmet Shell is now made of a ther- 
mosetting plastic, reinforced with glass fiber, 
combining all the advantages of resistance to heat, 
moisture, high voltage and spatter with even greater 
strength, and even better appearance than before. 


it is quickly made to fit before putting it on. The 
-cork padded sweatband, held by snap buttons, is 
inexpensive to replace. 


Try on either Helmet. You, like other weldors, will 
particularly like the Jackson-developed friction 
pivots. They are easily adjusted to your needs, by 
hand, from the outside, without taking the helmet 


* Headgear has wider and more flexible straps off. The helmet can thus be made to float down 


for greater comfort, made of smooth plastic, easy 
to clean. There’s no trial-and-error adjusting it to 
size. Calibrated to hat sizes in !<-inch increments, 





Cover glass slides out without disturbing the filter lens 
- « « Plastic shell swings up on adjustable friction pivots. 








Sold world-wide through distributors and dealers. Jackson 
Products, foremost makers of arc welding electrode holders, 
ground clamps and cable fittings, also manufactures a line of 
gos welding goggles, grinders’ goggles, eye and face shields. 


without jolting stops, or to stay in any desired 
position. This unique feature eliminates the need for 
chin straps and other cumbersome inside gadgets. 


Now - Lighter than Ever! 


Jackson’s stationary-front helmet, the first with 
a one-piece thermosetting plastic shell, is now, 
with its new, light metal lens holder, being 
made lighter than before. 

With its new shell and improved headgear, 
it will win friends among weldors everywhere. 


ARC WELDING HELMET 


with Stationary Front 
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Yes your profits will go UP 
when ALL the conditions at the 
“Business End’ of the Electrodes 
You Use are EXACTLY RIGHT! 


* 


EVERY STEP in the of HOBART ELEC- 
FRODES ... chemical, metallurgical, and mechanical—is based 
on the objective of having ALL CONDITIONS in the welding 
arc just what they should be. Therefore, when you use HO- 


BART ELECTRODES, you are sure of: 


Production 


® SPEEDIER WELD PRODUCTION © DEPENDABLE WELDED JOINTS ® 
MORE PRODUCTION PER OPERATOR PER HOUR © LESS WASTE DUE 
TO SPLATTER © LESS CHIPPING AND GRINDING AFTER WELDING ® 
LOWER WELDING COST—PER POUND—PER FOOT—PER HOUR. 


Further, a big, new, modern Electrode Plant now enables us 
to give far better deliveries than ever before. 


Let us arrange for you to try out Hobart electrodes—in your own 


plant—with your own operators—without obligation. 


Hobart Brothers’ New Electrode Plant 


se ee 


“Business End 


of an arc welding 


ELECTRODE ¢ 
can affect the 


it a 


of your business 








Write or Mail the 
COUPON for 


full information 


een = 


“One of the world’s largest builders of arc welders’’ 


“How to get bet- 
ter welds.” Val 
uable new vest 


A complete line of ARC WELDERS pocket booklet 





HOBART BROTHERS COMPANY, BOX U-83, TROY, O. 


Without obligation, send information on items checked below 


Electric Drive Welder 


Electrode Catalog Gas Drive Welder Pipeliner Welder 


Bantam Champ Welder. Send me Welder Catalog Accessory Catalog 


NAME POSITION 
FIRM 


ADDRESS 


2a" 
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BRING ALLSTHE| ADVANTAGES — 
OF WELDED CONSTRUCTIONS: 
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: CORROSIONGRESISTANT PIPING... 
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WELDOLET WELDING FITTINGS 
MEAN PERMANENT PIPING 
... PERMANENT SAVINGS 








Every fitting is shaped to fit the pipe and is self-aligning. 


The template is the inside of the fitting. The hole 
in the run-pipe can be cut out either before or after 
the fitting is installed. 


Welded as indicated—to 
fill in 50° bevel at crotch, 
blending into 35° bevel at 
skirt—full reinforcement is 
accomplished. 


The outlet is machine-beveled for quick, easy 
butt-welding of the branch pipe—shop or field 
fabrication. 


. The WeldOlet is raised off the run pipe to establish proper weld gap, as 
required by Code for all types of branch connections. This is accomplished 
by placing spacers, e.g. welding rods, under the fitting. 


. The base joint is tack welded, preferably at four points, each half way be- 
tween the crotch and skirt sections of the fitting. The spacers are then removed. 


. The stringer bead—or beads—is applied completely around the base of 
the fitting. The established weld gap assures full penetration. 


. Additional passes are applied as necessary to fill in the tapered base bevel 

of the fitting. The intermediate passes should not be continuous. Re-inforcing 

TO COMPLETELY welds should be made at the crotch bevel area at each side of the fitting 
SAFEGUARD AGAINST: only. A continuous cover bead should be added, filling the bevel at the base 


« high pressures of the fitting at the crotch and skirt sections. 


¢ high temperatures ; _ ; 
TO ACCOMPLISH ALL THESE THINGS IN THE MOST 


ECONOMICAL MANNER ...SPECIFY AND USE 


TO PROVIDE: BONNEY WELDOLET WELDING FITTINGS 


e improved fluid flow DISTRIBUTORS IN PRINCIPAL CITIES 
* trouble-free and 
permanent piping WELDING FITTINGS DIVISION 


saci BONNEY FORGE & TOOL WORKS 


ENG. DEPT., 354 GREEN STREET 


FOR COMPLETE ENGINEERING DATA WRITE ALLENTOWN, PENNSYLVANIA 
FOR YOUR BONNEY W-3 WELDOLET CATALOG. 


* internal corrosion 
© external stresses 
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Courtesy Armco Steel Corp 


30,000 STRUCTURAL spot welds go into this 242-lb 
stainless nacelle (made by Solar Aircraft). It carries a 
3,500 Ib engine, one of two on the “Neptune” bomber 


NEWS 


ODM Goals Revised 


on Welding Equipment 


Boosts of four expansion goals in the 
metalworking equipment industry 
were announced in July by the Office 
of Defense Mobilization. These 
changes provide for increased capaci- 
ty for the production of machine 
tools, miscellaneous metalworking 
equipment, metal cutting tools, and 
dies, jigs and fixtures. The four pro- 
grams are to be completed by Janu- 
ary |, 1954. 

\ revised expansion goal for mis- 
metalworking equipment 
was set at $46,760,000 of capital in- 
vestment in added production capaci- 
ty, an increase of $6,760,000 over the 
interim goal announced in August, 
1952. This goal covers welding equip- 
ment, machine tool attachments and 
accessories, industrial heating equip- 
ment, gages and precision measuring 
instruments, rolling mill and wire 
drawing equipment, and foundry 
equipment and supplies. 


ct llaneous 


\ revised expansion goal for ma- 
chine tools was established at $138.- 
620,000 of capital investment in add- 
ed production capacity, representing 
an increase of $7,620,000 over the 
previously revised expansion goal an- 
nounced in November 1952. 

Information regarding applications 
for certificates of necessity for rapid 


tax amortization under these goals 
may be obtained from the Metal- 
working Equipment Division of the 
NPA, Department of 


Washington 25, D. C. 


Commerce, 
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Courtesy McGraw-Hill World News 


MONSTER rod welding machine made by the Russians 
is claimed to weld bars up to 4 in. in diameter. The rods 
go into reinforced concrete for a Volga river project. 


Russians Show Welder 
for 4 In. Bars 


A BIG new automatic welder has been 
announced by the Russians in pub- 
licity concerning their Kuibyshev hy- 
droelectric project on the Volga Riv- 
er. The welder makes continuous 
lengths of reinforcing rod for rein- 
forced-concrete construction work. 
Capacity of the machine is said to be 
almost 4 in. diameter bars. It 
built by the Leningrad Electric plant. 


was 


Plastic Welding School 
Started by American Agile 


AMERICAN Agile Corporation of Bed- 
ford, O., has opened a welding school 
stressing welded fabrication of plas- 
tic piping and containers. A pioneer 
in the welding and flame-spraying of 
thermoplastics, American Agile will 
offer its experience to the students in 
lectures and lab courses. Subjects to 
be covered include plastic design, re- 
inforcement problems and design as 
influenced by temperature and chem- 
ical conditions. 

The school is open to all men who 
are interested in welding thermoplas- 
tics, especially polyethylene and un- 
plasticized polyvinyl chloride. Com- 
plete details and information, togeth- 
er with a booklet identifying the va- 
rious lecture, exercises and subjects 
is available from the company at P. O. 


Box 168. Bedford, O. 


* 7 “ 


New Argon Capacity 

AN expansion goal for argon calling 
for an annual capacity of 385,000,000 
cu ft by January 1}, 
announced by ODM. 


1956, has been 





Se es 








Courte 


AUTOMATIC field welding machine makes girth joint 
» City. 


on 120 ft diameter tank at Salt Lake 


Lineoln Announces Division 
for Rebuilding Are Welders 


A NEW operating division established 
by The Lincoln Electric Co., Cleve 
land, will utilize latest manufacturing 
methods to rebuild are welders. 
Called the “Line-conditioning” divi. 
sion, it will utilize some $500,000 in 
space and equipment to rebuild weld- 
ers in production lots, thereby assur- 
ing economies over 
methods. 

New machine guarantees will be 
placed on all welders that are “Line- 
conditioned”, according to Robert 
Dalzell, supervisor of the division. 
All parts of engines, motors, and 
generators will be completely dis- 
assembled, cleaned, stripped, checked 
for condition, rebuilt, reassembled 
and given standard factory final tests. 
Gasoline and Diesel engines will be 
rebuilt by standard factory methods 
by men trained in the manufacturer’s 
plants. The division is tooled up to 
handle several hundred 
month. 


*“one-at-a-time 


welders a 


& s * 


Acetylene By-Products 
Explored by Airco Chemical 


RESEARCH on acetylene derivatives at 
Air Reduction Chemical Co., Bound 
Brook, N. J., new division of Air Re- 
duction Co., Inc., has paid off in pro 
duction of a series of four new alco 
hols and glycols previously unavail- 
able in commercial quantities. They 
are methyl butynol, methy! pentynol, 
dimethyl hexynediol and dimethy! oc- 
tynediol. 

They are described as extremely 


j Chicago Bridge & Iron Co 


See page 54 


promising intermediates in produc- 
tion of polymers, insecticides, fungi- 
cides and pharmaceuticals. Specific 
Methyl pentynol is an 
active ingredient of a non-habit-form- 
sleeping dimethyl 
hexynediol is an economical starting 
for synthesis of a 
secticide (allethrin). 


applications: 


Ing compound; 


material new m 


ee ¥ 


IAA Meeting Set 
for Next April 7-9 


THE Palmer House, Chicago, will be 
the scene of the 1954 meeting of the 
International Acetylene Association. 
will be held Wednesday 
through Friday, April 7-9. Speakers 
are now being contacted for the pro- 
gram and suggestions 
sought for good plant 
trips. 


Sessions 


are being 


inspec tion 


Only Six Materials Left 
on Scarce List 


Tue National Productive Authority, 
Department of Commerce, has 
trimmed its list of scarce materials to 
six items—diamond grinding wheels. 
chromium, cobalt, columbium-tanta- 
lum, molybdenum and nickel. 

The new “Designation of Scarce 
Materials I” listing (DSM-1) shows 
57 materials withdrawn from their 
previous identification as scarce ma- 
terials. This extensive revision of 
DSM.-1 reflects recent NPA decontrol 
actions, including the revoeation on 
May | of the principal inventory con- 
trols, NPA Regulation 1 and CMP 


Regulation 2. 


THE 





Courtesy R. G. Le Tourneau, Inc 


RUBBER-WHEELED train for carrying freight or raw 
material across desert or through jungle is all-welded 


Rubber-Tired 


Shown by LeTourneau 


Train 


THe “Tournatrain”, a rubber-tired 
locomotive and freight car combina- 
tion capable of practical operation 
over deserts or through jungles, may 
point the way for development of iso- 


lated mineral deposits. Developed un- 
the direction of R. G. 
neau, the ““Tournatrain” 


der LeTour- 
utilizes his 
large pneumatic 
tires carrying within their rims an 
electric motor and reduction gears. 
Thus each wheel is self-propelled, de- 
riving its from the Diesel- 
driven electric generator mounted on 
the locomotive. No brakes are need- 
the motive power can be 
controlled to provide the same or bet- 
ter action. 


“electric wheels”, 


> ro 
energy 


ed sin e 


Each car is coupled to the car 
ahead so that it follows in the same 
tracks. The locomotive can pull up to 
a street intersection and make a right 
angle turn and every car will come 
up to the same spot and make the 
same turn. Most of the fabrication on 
locomotive and cars 
plished by welding. 


was accom- 


a ¥ 


How to Use Sweatbands 


To get the best results from cellulose 
sponge sweatbands, moisten them and 
dry before wearing, 
American Optical Co.’s Safety Prod- 
ucts Division. When dampened they 
have a greater capacity for absorp- 
tion of perspiration and feel more 
cool and comfortable. 


says 


squeeze 


(More Vews on page 74) 
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~ this torch makes you 





: 
t 


4 > 

Idi job i 
‘welding job easier... 
i 


for aircraft parts and other light gauge metal 


welding nothing could serve you better... 


and here are the definite reasons “why” 


If you weld small aircraft parts, work on sheet metal or do 
any of a hundred odd things requiring expert care and 
delicate torch manipulation, this torch is made for you. 


Light in weight, beautifully balanced to respond to your 
slightest touch, it offers you a choice of thirteen welding 
nozzles with finely graduated flame sizes. 


Each nozzle is plainly marked both with number and drill 
size; this makes your nozzle and tip cleaner size selection 
easier. 


Each nozzle is carefully polished and chrome plated to 
diminish slag adhesion. 





The patented mixer sealing ring (first developed by 
NATIONAL) makes tight sealing an assured thing without 
use of wrenches; and you may turn the nozzle in any de- 
sired direction while welding. 


For easier flame adjustment we chose large ribbed, color 
identified, plastic needle valve wheels; we used them for 
many years on tens of thousands of torches with wonderful 
success; they stay cool to your touch. 


We provided an easily removable hook to hang the torch 
onto a gas saver . . . if you don't require it, lift it off the 
torch. 


Really, you ought to try this torch . . . we promise you a 
pleasant experience. 





/ WELDING EQUIPMENT CO., San Francisco 5, California! 
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G-E MG WELDERS—half the size of other d-c welders of this 
type—offer a steady-arc interactor, single-dial dual control, 
easy inspection, wide current range, and high efficiency, for 
high production, operator satisfaction, low operating costs. 


FOR AC OR DC 


Top performance, low over-all cost 


G-E AC WELDERS— best for 3 out of 4 jobs because of no arc 
blow—feature instant arc striking, steady capacitor-stabilized 
arc, exact current setting on the easy-to-read scale, high power 
factor for low-cost operation, and long-life silicone insulation. 


make G-E welders your best buy 


a cement ene tne 


G-E ENGINE-DRIVEN WELDERS—-5 rugged types for every out- 
door job—are powered by leading air- and liquid-cooled gaso- 
line engines and diesels. Sturdily built to stand up in outdoor 
service, these units provide excellent welding performance. 


y 


GENERAL @ 


Visa You Ct 


Whatever the requirements of your welding job 
whether it’s AC or DC, indoors or outdoors—there’s a 
General Electric welder available to give you unsur 
passed performance. The features and operating bene- 
fits listed on this page can mean real savings for you 
during the long life of your G-E equipment. 

You get more than just quality equipment when you 
buy G.E. Prompt shipment, application help, and com- 
plete service facilities provided by your local G-E 
Welding Distributor mean extra dollar savings for you. 

For complete information on G-E welders and how 
they can help you do a better job at lower cost, contact 
your nearest G-E Welding Distributor today. He’s 
listed here and in the classified section of your phone 
book under ‘‘Welding Equipment’’. General Electric 
Company, Schenectady 5, New York. 


710-5 


ff 


MLVOB A 27 


) ELECTRIC 
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News 


Information on equipment, 
electrodes and accessories from 


G.E., pioneer in arc welding 








New G-E electrode 
simplify selection, 


To simplify electrode selection, 
stocking, and training, which have 
been complicated by the large va- 
riety of electrodes manufactured 
today, General Electric has put into 
effect a new mild-steel and low-alloy 
electrode nomenclature system. This 
new system, closely tied to familiar 
AWS classifications, can be explained 
by a simple example: 

The G-E electrode formerly known 
as W-28 is an AWS Class E-6012 
electrode. Under the new G-E sys- 
tem, this electrode will be known as 
W-612A, formed by adding “‘W”’ to 
the basic 6012 and, for simplicity, 
dropping the ‘‘0’. The “A” is used 


nomenclature will 
stocking, training 


to differentiate between this elec- 
trode and two other Class E-6012 
electrodes (formerly W-29 and W- 
20F) which will now be termed W- 
612B and W-612C. All other G-E 
mild-steel and low-alloy electrodes 
will be designated in a like manner. 

During changeover to the new 
system, G-E electrode packages will 
carry both old and new numbers. 
Nomenclature of G-E stainless-steel 
and hard-surfacing electrodes will 
not be altered. 

To familiarize yourself with the 
new G-E electrode nomenclature, 
ask your G-E Welding Distributor 
for a copy of GED-1634A. 








Copyright 1953, 


Joe Magee says... 


y New W-6I10A electrodes 
reported 8 ways better 








G.E. Company 


User reports on General Electric’s 
new W-610A electrode list 8 per- 
formance benefits of this outstanding 
Class E-6010 rod. 


They say W-610A... 


@ is easier, faster to use 

@ is free of ‘‘wandering arc’”’ 

@ climinates pinholing problems 
@ produces lower-porosity welds 
@ stops ‘“‘fingernailing”’ 

@ has a stable coating 

@ prevents excessive spatter 

@ makes slag removal easy 


Find out for yourself 

If you haven’t discovered these 
benefits for yourself, contact your 
General Electric Welding Distribu- 
tor today. He'll give you a free 
sample of G-E Type W-610A—the 
electrode that’s fast becoming the 
quality standard for the welding 
industry. 
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Stainless-steel Guide 


If you weld stainless steel, you'll 
want this new G-E Bulletin ‘“‘Weld- 
ing and Metallurgical Aspects of 
Stainless Steels’. Written for both 
the novice and veteran weldor, this 
easy-to-read pamphlet is full of prac- 
tical data to help you select elec- 
trodes, produce better welds, and 
avoid common problems in stainless- 
steel work. Ask your G-E Welding 
Distributor for Bulletin GET-1955. 
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Here’s the name of your 
G-E Welding Distributor— 


Alabama: Birmingham 
Vann Supply; Mobile 


Arizona: Phoenix 


Alabama Oxygen, Young & 
Turner Supply 


Consolidated Welding Supply 


Sacra- 
Victor 


California: Fresno, Los Angeles, Oakland, 
mente, San Diego, Son Francisco, Ventura 
Equipment 


Celerade: Boulder, Colorado Springs, Denver, Dvu- 
rango, Ft. Collins, Ft. Morgan, Greeley, Lajunta, 
Longmont, Pueblo —Hendrie & Bolthoff 

Floride: Hollywood, Miami-——Florida Gas & Chemico!l 


Georgia: Atlanta, Macon Welding Supply & Service 
Augusta——Marks Oxygen; Columbus — Williams W eld- 
ing Supplies 

Idaho: Boise——Olson Manufacturing 

Ilinois: 
Welder. 
indiana: Evansville-—Drill Master Supply; Ft. Wayne, 
Indianapolis — Sutton-Garten; South Bend Perry W eld- 
ing Sales & Service 


lowa: Des Moines 


Chicago, Moline, Morton—Machinery & 


Machinery & Welder 

Kansas: Coffeyville—Thompson Bros. Supply & Weld- 
ing Equip.; Hutchinson—-Kopper Supply 

Kentucky: Lovisville——-Reliable Welding, Paducah 
Henry A. Petter Supply 

Lovisiana: Alexandric, Shreveport -—Hughes Oxygen; 
New Orleans-—Consolidated Welding Supplies 
Maryland: Baltimore 
Massachusetts: Boston New England G-E Welding 
Sales Division 

Michigan: Detroit--Welding Sales & Engineering; 
Grand Rapids—-Miller Welding Supply 


Minnesota: Duluth——W.P.4AR.S. Mors; St. Poy! —Pro- 
duction Materials 


Arcway Equipment 


Mississippi: Jackson —Jackson Welding & Supply 


Missouri: Kansas City —Hohenschild Welders Supply; 

St. Lovis——-Machinery & Welder 

Montana: Billings Valley Welders Supply 

Great Falls —Montana Hardware 

Nebraska: Lincoln 
Baum tron 

New Jersey: Kenilworth—-W elding Soles 


New Mexico: Albuquerque industria! Supply Co. 
Hobbs-——Western Oxygen; Las Cruces, Silver City 
Car Parts Depot, inc. 

New York: Buffalo Welding Equipment Sales; Syra- 
cuse —Welding Engineering & Equip. 

North Carolina: ChoriotteDixie Gases; Gastonia 
Gastonia Motor Parts 

North Dekota: Bismarck, Fargo Acme 
Supply; Fargo—-Dakota Electric Supply 
Ohio: Akron, Cincinnati, Cleveland, Columbus, Dayton, 
Mansfield-—Burdett Oxygen; Toledo —-Odland tron 
Works 

Oklahoma: Tulsa —-G-E Welding Sales Division 


Oregon: Eugene, Portland 
Portiand 


Butte, 


Lincoln Welding & Supply; Omahe 


W elding 


J. E. Haseltine; Medford, 
industrial Air Products 
Pennsylvania: Philadelphia, Pittsburgh 
ment 


South Caroline: Columbia, Greenville 
Products 


South Dakota: Decdwood Hendrie & Bolthoff 


Tennessee: Chattanooga, Knoxville, Nashville 
ing Gas Products; Memphis—-Delta Oxygen 


Texas: Abilene--M&M Welding Supply; Alice, Corpus 
Christi-—Crane Welding Supply; Alpine, El Paso, 
Marfa, Pecos—-Car Parts Depot; Amarillo—-Tex-Air 
Gas; Brownsville, Harlingen-—Acetylene Oxygen; 
Dalias—-Hill Equipment & Supply; Hereford —Tex-Air 
Gas; Houston-—-G-E Welding Sales Division; Lubbock 

Welders Supply of Lubbock; Midland West Texas 
Welders Supply; Odessa, Pecos Western Oxygen; 
Piainview-—Plains Welding Supply; San Angelo 
Southwestern Welding Supply; Snyder-—W estern 
Welding Supply; Texarkana Hughes Oxygen; 
Wichita Falls——-Nortex Welding Supply 


Vteh: Salt Lake City—-The Galigher Co. 


Washington: Seattle, Spokone——J. E. Haseltine, Spo- 
kane, Yakima—industrial Air Products 


West Virginia: Bluefield Bluefield Supply 
ton—-Virginian Electric; Huntington, Logon 
Hardware & Supply 


Wisconsin: Milwovkee—Machinery & Welder 
Alaska: Anchorage 
Ceneda: Toronto 
Hawaii: Honolulu 


Arcway Equip 


Welding Gas 


W eld- 


Charles- 
Logon 


Northern Supply 
Canadion GE 


American Factors, Utd 











(EW CONTROL SYSTEMS 
on M & T WELDERS for 


GREATER ACCURACY and CONVENIENCE 














ONE-DIAL si RANGE SWITCH 
DOUBLE _ . I% | to SPEED RANGE 
CONTROL PANEL =“Stwayj/ | CHANGING ON 
eliminates plug-ins on DC WELDERS AC WELDERS 


New control system on all M&T DC Machines New range switch provides rapid changing 
now makes regulation of welding current from high to low or low to high range . . . No 
easy and positive! Simply set the electrode cable leads to unplug, no connections to make 
selector, then dial for required current... . . . Case mounted primary switch permits turn- 
Welders are available in light-duty 200 ing off welder to save current between welds 
amp and heavy-duty 200, 300 and 400 . . - M&T AC Transformers, all silicone in- 
amp models — motor-generator or gase sulated, are furnished in light-duty 200 amp 
driven, and heavy-duty, industrial ratings of 200, 300 
and 400 amp. 


Investigate these improved DC and AC Machines as well as 
M&T INERT ARC WELDERS and RECTIFIERS. They're all part 
of a complete line — second to none! 





DETINNING 

® THERMIT WELDING 
METALS and ALLOYS 

ARC WELDING — Materials and Equipment _ 


METAL & THERMIT CORPORATION “trict! 27d NODES for Hecrerinning 


100 East 42 Street © New York 17,N. Y. STABILIZERS for Plastics _ 
MUREX ELECTRODES * ARC WELDERS * ACCESSORIES TIN. ANTIMONY and ZIRCONIUM CHEMICALS 
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NWhen is it economical lo Tnenes «right and wrong time t 


hard-face crushers. No equipment can 


be economically salvaged if too severely 
HAND FACE worn. But you can increase service life 
2 to 3 times for a modest cost if you 
don't delay too long! 
Crusher Mantles HARD-FACE WHEN NEW. Best 
time to hard-face is when mantles and 
liners are new or when wear patterns 
4 ? first develop. Build-up costs are then 
on iners a low. Repeat hard-facing as deposits 


wear away—and crushers will give 





many, many times ordinary service. 


HINTS FOR AUTOMATIC WELDING: 


1. 


Stoody 121 


Stoedy 103 


See the STOODY GUIDEBOOK* 
(available free) for manual rebuilding 
method. Your Stoody Dealer has a copy 
for you. Check the Yellow Pages under 
“Welding Equipment and Supplies” 


STOODY COMPANY 


11941 East Slauson Ave., Whittier, Calif. 
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INCO ELECTRODES, WIRES, FLUXES 


For Welding Monel - Nickel - Inconel and Cast Irons 


Oxy-Acetylene “41” Nickel Gas Welding Wire For welding of Nickel—no flux required 
Submerged Melt “51” Nickel Wire For welding Nickel 
Inert Gas Metal-Arc “61” Nickel Wire For welding Nickel 
Metal-Arc “131” Nickel Welding Electrode D.C. For welding Nickel or Low Carbon Nickel 
“141” Nickel Welding Electrode D.C. For welding Nickel to steel; overlaying Nickel on steel 


LOW CARBON NICKEL 


Metal-Arc “131” Nickel Welding Electrode D.C. For welding Low Carbon Nickel 


3 “40” Monel Gas Welding Wire For welding Monel using INCO “3” Gas Welding Flux 
Oxy-Acetylene “43” Monel Gas Welding Wire For welding heavy sections of “326” Monel 
for acid pickling service—no flux required 
Submerged Melt “50” Monel Wire For welding Monel 
Inert Gas Metal-Arc “60"" Monel Wire For welding Monel 
Metal-Arc “130” Monel Welding Electrode D.C For welding Monel 
“140” Monel Welding Electrode D.C. For welding Monel to steel and 


overlaying Monel on steel 
ooygee R MONEL 


Oxy-Acetylene ‘44” “K” Monel Gas Welding Wire For welding “K” Monel, using 2 parts INCO “2” or 


INCO “3” Gas Welding Flux and 1 part Lithium Fluoride 
Inert Gas Metal-Arc “64” “K” Monel Wire For welding “K’’ Monel 


Metal-Arc “134” “K” Monel Welding Electrode D.C. For welding “‘K" Monel 


70/30 COPPER-NICKEL 


Metal-Arc 137” 70/30 Copper-Nickel Welding Electrode D.C. For welding 70/30 Copper-Nickel 


INCONEL® +» INCOLOY® 


Oxy-Acetylene “42” Inconel Gas Welding Wire 






































For welding Inconel and Incoloy using INCO “2” 
Gas Welding Flux 
Inert Gas Metal-Arc “62” Inconel Wire For welding Inconel and Incoloy 
“132” Inconel Welding Electrode D.C.* For welding Inconel and Incoloy; and Inconel and Inco- 
loy te steel 
Metal-Arc “142” 80/20 Nickel-Chromium Welding For welding Inconel and Incoloy to steel and overlaying 
Electrode A.C.-D.C. on steel 





INCONEL “’X’’® + INCONEL “W”® 





Inert Gas Metal-Arc “69” Inconel “X” Wire For welding Inconel “‘X” and Inconel “W’’ 
Metal-Arc 139" Inconel “X” Welding Electrode D.C. For welding Inconel ‘‘X’’ and Inconel “‘W’’ 


CLAD STEELS 


Meta!-Arc Nickel and Low ‘141” Nickel Welding Electrode D.C. For welding Nickel and Low Carbon Nickel side only 
Carbon Nickel-Clad 


Monel Clad 140" Monel Welding Electrode D.C. For welding Monel side only 
Inconel Clad 142” 80/20 Nickel-Chromium Welding Electrode 
A.C.-D.C. For welding Inconel side only 


CAST IRON * DUCTILE IRON * NI-RESIST® 


Metal-Arc NI-ROD “55”® Electrode A.C.-D.C. For welding Cast Iron, Ductile Iron, Ni-Resist, and 


other alloy irons to themselves and to other metals 
FLUXES 


INCO “1” Gas Welding and Brazing Fiux—For welding and brazing copper- rustless irons and other chromium-containing alloys 


nickel and other copper alloys INCO “3” Gas Welding Flux—For welding Monel and other Nickel-copper 
INCO “2” Gas Welding Flux—For welding Inconel, al! stainless steels, alloys 




















*"132"' electrodes larger than 3/32” diameter can also be used with A.C. transformers 





For further information, write for Technical Bulletin T-2 ‘Fusion The International Nickel Company, Inc., 
Welding of Nickel and High Nickel Alloys.” 67 Wall Street, New York 5, N. Y. 

Your Distributor of Inco Welding Materials can supply you 
with a copy as well as the latest information on deliveries. tts, 
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WORTHINGTON WELDING POSITIONER ELIMINATES time-wasting 
handling of the work-piece . . . increases arc-time by tilting the 
work into position for continuous, economical downhand weld- 
ing. Capacities from 100 lbs to 30 tons. Also: Turning Rolls 
from 3 to 150 tons, stationary and self-propelled. 


A way to get more 
and better welding 
from your welders 


Every minute your welders spend climbing, turning and prop- 
ping is lost welding time. 

Turn this waste time into all arc-time with Worthington Weld- 
ing Positioners that tilt or turn all welds into position—without 
delay—for continuous downhand automatic or manual welding. 
Today’s labor scarcity makes this increased production more 
important than ever. 

These Positioners lower costs and boost production up to 50%. 
Downhand welding is quicker (only one pass instead of two or 
three) .. . better (deeper penetration with higher current, heavier 
electrodes, faster deposition of weld metal) . . . neater (weld metal 
levels itself). There’s less rod waste, too. 

Where can you see a Worthington Welding Positioner at work 
near you? Just write Worthington Corporation, Plainfield, N. J., 
for this information or for Bulletin 210D. 
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FIGURE 2 





HOW WORTHINGTON WELDING POSITIONERS 
PRODUCE BETTER WELDS 


When the welder has to climb over, prop or flop the 


work-piece, he may only be able to use dow 


and 


welding over a limited area (Figure 1). With a Wor- 


thin 


on Welding Positioner, the work is continually 


tilted or rotated automatically into position for down- 
hand welding (Figure 2). 


Te % 


WORTHINGTON’S UNI- 
VERSAL TABLE TOP 
makes the Welding 
Positioner as profitable 
on job work as mass 
production. Those 
‘T” slots make the 
table adaptable to any 
shape of work-piece 
and . +y- range of 
sizes. No special jigs 
or fixtures ied. 





YOU ASKED FOR... 


Wide current range for all types 
of welding from the thinnest 
gauge metal weldable to the 
maximum capacity of each 
welder. - 


Crater elimination. 


Range switching from conveni- 
ence standpoint with simplified 
current control. 


Instantaneous, convenient polar- 
ity reversal. 


High weld deposit rate. 
Greater arc fle shiictiatite 
cet oda toe 


Guaranteed rectifier performance. 


| The BEST D. C. Arc Welder. 


& 
miller GIVES YOU... 


Unprecedented current rarges ie; 
SR-200 (3-300 AMPS) SR-300 (3- 
400 AMPS) SR-400 (5-525 AMPS) 
SR-600 (125-750 AMPS). 


Hand or foot remote control units 
permit crater elimination and mi- 
crometer amperage selection. 


A new, conveniently located 
range selector switch and dual 
“Unitized” infinite current con- 
trols. 


New, rugged MILLER designed 
polarity reversal switch. 


*Time tested pulsating direct cur- 
rent due to MILLER’S unique 
electrical circuit. 


Magnetic amplifier circuit and 
new current stabilizing coils in- 
sure complete arc stability at all 
current settings. 


Rectifiers specially designed for 
welding applications, thermostat- 
ically protected and warranted 
under a 5 year guarantee. 


The new MILLER SR Welders— 
raising the standards for D. C. 
welding to a new high. 


* Patented and patent applied for. 


SINCE 1929 aay é : Sa r ELECTRIC 
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miller 


SR 
WELDER | 


3 


Following the familiar pattern of always leading the field in Wr C0 
new developments and advanced design, MILLER scores 


é : Why not get the com- 
again with the new SR. 


plete story on the 
new SR welders... . 
Incorporating ideas gained from extensive research and your — today! 


field experience, the new MILLER SR welders represent the See your MILLER 
ultimate in D. C. welding. distributor. 


A P P LS tee 
Wistct Own e434 Wf 
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NOW BETTER THAN EVER 


Hewitt-Robins Twin-Weld Hose 
Offers Values Found in No Other Welding Hose 


Twin-Weld® —the original twin-line welding hose, construction and methods of manufacture which 

preferred by over 7 out of 10 users—is now four are exclusive with Hewitt-Robins. It is safer, 

ways better. longer-lasting and now has a new neoprene flame- 
Twin-Weld is non-porous . . . it eliminates ROMANS cover. 

welding inefficiency, explosions and fires. O.D.’s now conform to IAA specifications— 


i 7 /QoQn Q9/Q90n os +H A" 5 7H 
Twin-Weld has a greater ease of handling .. . 4/16", 17/32", 19/82" . . . I. D.’e 3/16", 1/4", 5/16". 


eliminates tangling, assures flexibility. T'win- 





Weld has the important advantage of being a 
“straight-cure” hose; it won’t snake. Get the facts about Hewitt-Robins Twin-Weld 
Twin-Weld eliminates tangled lines. Its two Hose. Write for Bulletin No. H-4a. Or con- 
lines are firmly bonded together, yet easily sepa- tact your local Hewitt Rubber Distributor (see 
rated by cutting with a knife. **Rubber Products’’, Classified Phone Book). 
Twin-Weld Hose incorporates principles of 











‘8 
» s 


* * 
T T ry a 
* Aa 


=, 
Executive Offices, Stamford, Connecticut 
DOMESTIC DIVISIONS: Hewitt Rubber + Robins Conveyors + Robins Engineers + Restfoam 


FOREIGN SUBSIDIARIES: Hewitt-Robins (Canada) Ltd., Montreal *  Hewitt-Robins Internationale, 
Paris, France * Robins Conveyors (S. A.) Ltd., Johannesburg *« EXPORT DEPARTMENT: New York City 
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the trade marks *t" and 
“Tuse-Turn” arg applicable 
only to products of 
Tuse Turns, 


THis TuBE-TuRN Welding Return is engineered for shape, size 


and wall thickness to simplify piping installation, It is forged 
? by the only process that produces a wall as uniform in thickness 
; A i and true in circularity as the original seamless pipe. This assures 


accurate fit-up and perfect alignment . .. whether it is used as 
FOR a full 180° return or cut to any odd angle. 
When you specify TuBE-TURN Welding Fittings and Flanges, 
ACCURATE FIT-UP you are sure of getting the ultimate in piping simplicity, safety 
and permanently leakproof construction, Your nearby TUBE 
Turns’ Distributor is at your service! 


The Leading Manufacturer of Welding Fittings and Flanges 


TUBE TURNS, INC. ‘::::0::° 
* @ KENTUCKY 


DISTRICT OFFICES: New York - Philadelphia - Pittsburgh - Chicago - Houston - Tulsa - San Francisco - Los Angeles - Denver - Atlanta 
Subsidieries: TUBE TURNS OF CANADA LIMITED, CHATHAM, ONTARIO © PENNSYLVANIA FORGE CORPORATION, PHILADELPHIA, PA. 





TUBE TURNS’ Weed Cowie 
HELPS IMPROVE A DRYER DESIGN 


HERE PIPING is a component of 

plant equipment, more.and more 
designers are using TUBE-TURN Welding 
Fittings for directional changes. Results: 
greater design flexibility, reduced main- 
tenance, less weight and space, improved 
operation. An example is the veneer dryer 
shown... a product of Coe Manufacturing 

- Company, Painesville, Ohio. Progressive 
ing Service Divi: engineers of Coe, with the help of TUBE 
TuRNs’ Engineering Service Division, 


converted the heater from screwed con- 
for years. He and 


his men ore at mections to welded construction. Each of 

its banks of l-inch pipes is joined by 

180° TuBE-TuRN Welding Returns. The coils carry 

steam at 200 psi pressure and 388°F. Joints are now a 

permanently leakproof. Coe Veneer Dryer. Welded coils with TUBE-TURN Welding Returns 
TuBE TuRNS’ Engineering Service is available to help are compact and permanently tight. 

in your piping problems. 


your service. 


YOUR DISTRIBUTOR of TUBE-TURN Welding Fittings and Flanges 

can serve you promptly. He is backed up by the entire TUBE 

TURNS’ organization. 
COMPACT. Welded piping nests together . . . saves space. These 
condenser lines are for air conditioning system at Lazarus 
Department Store, Columbus, Ohio. 


DISTRICT OFFICES 
New York Tulsa 
Philadelphia San Francisco 
TUBE TURNS, INC., Dept. N-8 Pittsburgh Los Angeles 
224 East Broadway « Louisville 1, Kentucky a» Chicago Atlanta 


Houston Denver 
Your name "tt"and “TUBE-TURN” Reg. U.S. Pat. Off. 
Position . 


Company 


Nate of ian TUBE TURNS, INC. 


Address LOUISVILLE 1, KENTUCKY 
City 











TINY DIODES OR GIANT LANDING MATS... 


-E Resistance Welding Controls 
Cut Rejects, Speed Production 





ak Sea ; 7 One manufacturer welds delicate germanium diodes 
so tiny that operators look through magnifying glass 
to see them (above, left). Another fabricates huge 
landing mats with a giant multiple-electrode welder 
(above, right). 

BOTH MANUFACTURERS use General Electric con 
trols, as do hundreds of other metal fabricators. 

NO MATTER WHAT materials or product you’re 
welding——whether accuracy or speed or a combination 
of the two is your major requirement —specify G-E 
control on your resistance welding equipment. 

FOR MORE INFORMATION, contact your nearby 
G-E Apparatus Sales Office or your welding machine 
manufacturer or his agent, or write: 





poco o ono ---------4----- 


Section E785-5, General Electric Company 
Schenectady 5, New York. 


Please send Bulletin GEA-5816, “The Story of 
Resistance Welding,’ which gives the how’s and 
why’s of resistance welding and a description of 
G.E.’s complete line of controls. 





a 
NAME TITLE 
COMPANY 


ea 


COMPLETE LINE of G-E control includes synchronous-precision, 
nonsynchronous, three-phase, and all special-purpose accessories 
for all standard spot, seam, combination, or bench welders. hss ammo 


ADDRESS 


| ee Sh ee TET eee 


GENERAL @@ ELECTRIC 


TODAY'S MOST ADVANCED AC WELDER. 
*'Fleetwelder”’, available in 
300, 400, and 500 amp sizes, gives you 


EXTRA RANGE TO SAVE EXTRA DOLLARS 
on light and heavy work 


OOK at the sketch. It shows hou 

you benefit through ‘Fleetweld- 
er’s” wide current range in which 
maximum welding currents are 15 
times minimum current values 


This extra range teamed with ‘'Fleet- 
welder’s” exclusive “Arc-Booster” 
insures fine currents with instant aré 
striking for light gauge jobs while with 


\\ evectrove [} 
\\ RANGE Ph { 


| 


FAH | 
f 

| / SUSTAINED 
| WELDING AT 
/ |] Weavy cuRRENTS 
WITH COMPLETE 
PROTECTION 
/ FOR THE MACHINE 


EASY 

ARC STRIKING \ 
AND FINE CURRENT 
PROTECTION 


the same welder you have ample amps for sustained welding at high currents. 


No other AC welder offers this cost cutting combination... 


and at such low cost. 


INVESTIGATE "“FLEETWELDER"” TODAY— See what new advancements in faster, 
more efficient welding are being put to use by Lincoln to simplify and speed 
your operations and cut your welding costs. 


SEND FOR FREE BULLETIN 1314 on "Fleetwelder”. Available by writing 
on your letterhead to Dept. 1708. 


THE LINCOLN ELECTRIC COMPANY 
CLEVELAND 17, OHIO 


THE WORLD’S LARGEST MANUFACTURER OF ARC WELDING EQUIPMENT 


20 


WR LT 


11 WAYS 
to cut 
AC welding costs 


ESIGNED for faster, simpler, 
more efficient welding, 
Lincoln’s “Fleetwelder” saves 
money on every AC job. Here’s how: 


1. SELLS FOR LESS— Built with Lincoln 
incentive production methods, “‘Fleet- 
welders” low selling price gives more 
range, longer service, easier, faster opera- 
tion, greater dependability for the dollar 
...to cut your AC welding costs. 


2. Complete Overload Protection — Built 
with generous reserve capacity for long 
sustained outputat high currents, "Fleet- 
welder” is completely protected against 
damage due to overheating by a thermo- 
static controlled magnetic starter. ..a 
feature exclusive with Lincoln. 


3. Exclusive “Arc-Booster’’— Pioneered 
by Lincoln, the exclusive Arc-Booster” 
blasts the end of the electrode with 
extra amps for an instant when the 
electrode touches the work to start the 
arc automatically. Ideal in out-of-posi- 
tion welding. 

4. Completely Safe —No high frequency 
devicesas on some welders to help arc 
starting. Open circuit voltage is only 71 
volts. Output terminal panel recessed to 
eliminate accidental shorting of leads. 


5. “Low Voltage”’ Safety Relays available 
for special work. (Optional extra.) 

6. Takes Less Power — ‘‘Fleetwelder” 
draws less amps in idle current than 
required for other AC welders. Inbuilt 
power factor is higher. Has pilot light 
to indicate power Is on. 


7. Low Maintenance — Ventilated from 
the top, ““Fleetwelder” operates cleaner 

. needs less attention. Coils are per- 
manently anchored, cannot become 
loosened to wear the insulation and 
short out. Easy accessibility to all work- 
ing parts. 


8. Current Stays Set—Once set, current 
settings do not change... are “locked” 
in position by rugged drum type hold- 
ing devices. Illuminated dial shows 
setting of welding current. 

9. Steady Arc —‘‘Fleetwelder’s”’ reactor 
control is a free circuit designed for 
high responsiveness to changing arc 
conditions. 

10. Compact, Portable — Only 35” high, 
22” x 26" at base, “Fleetwelder’”’ re- 
quires less space. Has connection for 
simple hookup to 220 or 440 volt line. 
Can be furnished with three wheel 
undercarriage for moving around the 
shop. 


11. Instant Penetration — The extra cur- 
rent for arc striking also gives complete 
penetration at once. no more cold 
overlaps or partial penetration at the 
start of the weld. 


THE WELDING ENGINEER—August, 1953 





ESTABLISHED i916 





AUGUST, 1953 





Wanted: Education for Educators 


AccorDING to the Thorndike-Barnhart pocket dic- 
tionary on my desk, education is: (1) training; 
schooling; (2) the knowledge and abilities gained 
through training. I would define it in another way: 
Education is knowledge—including the knowledge 
of how to find out the things you don’t happen to 
know. 

You can become educated without formal school- 
ing by working with a subject. If you keep your 
eyes and ears open, a certain amount of knowledge 
will “rub off” and be ore long you will not only 
know something about the subject but also where 
to find the information you don’t have. 

By this yardstick, not many people are educated 
where welding is concerned. In some instances, the 
lack of education applies even to those who daily 
work with welding. 

Without welding, we would not have—at least not 
at today’s prices—automobiles, automatic washers, 
airplanes, radios and innumerable other products 
that make life easy and pleasant. Because welding 
is so important to everyday living, you would think 
that almost everyone would know something about 
it. It's simply not true. To the average man, welding 
is something done at the corner garage. “It’s not 
too reliable either,” he will confide to you. “My 
bumper broke off again when the car went through 


the garage wall.” 


ME vue the job of educating all of 


the public as to what welding is and its advantages 


is a job too big for the resources of our compara- 
tively small industry. But there is a job that we can 
do and that is “to educate the educators,” to borrow 
the happy phrase coined by Professor Richard C. 
Wiley in his talk before the Houston AWS meeting. 

During recent months I have visited a number 
of engineering schools. | always ask the Dean what 
his s hool is doing in welding. Nine times out of 
ten, he has to think for a minute. Then his face 
brightens, and he replies, “Oh, we have a welding 
machine out in the shop.” 

You can count on the fingers of one hand the 
universities and colleges who are giving a real edu- 
cation in welding. If you count those who give a 
degree in welding engineering, you will have fingers 
left over. 
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How are the engineers and designers of tomorrow 
to learn about the advantages of welding? Who is 
going to tell them that welding is the only way to 
get a homogeneous joint that is actually stronger 
than the metals being joined? Who is to emphasize 
that fabrication by welding results in a product that 
is stronger, lighter in weight, more pleasing in ap- 
pearance and generally less costly ? 

We who are interested in the growth of welding 
have a job to do. We must educate the educators of 


our engineers of tomorrow. 


A Lot of other people should 


also be educated to get their thinking straight. As 
the saying goes, they should “Accent the positive.” 
\s an example of what I mean, a group of metal 
lurgical researchers were discussing ship failures in 
a technical session open to the public. A newspaper 
man happened to wander in, yawned and was about 
to wander out again when he heard a statement that 
he could understand. Someone had happened to 
mention that 15 welded ships had failed, though no 
mention whatsoever was made of the fact that 5,000 
welded ships didn’t fail. Our newspaper man, not 
knowing the latter important fact, wrote a story 
headlined: “Welded Ships Fail.” Thousands of 
readers were given a prejudice against welding. 

Code writers often take a negative attitude, too 
In striving for an impossible degree of perfection, 
they often hamstring welding with unworkable re- 
strictions. As an example, a spot welder on one job 
is required to be requalified after making six welds. 
This could easily mean that the welder must be re 
qualified after working less than a minute. 

It is strange how welding is tied up with red tape 
on the simple jobs but found perfectly acceptable 
when the going is really tough. Examples are the 
high-temperature, high-pressure lines of steam 
plants, high-pressure cracking stills and refinery 
equipment and atomic research plants. In places 
like these, they use welding and think nothing of it 

Let’s not worry about welding being able to do 


its job. Let’s do our job of telling the welding story 





Adiwiet WER 


is WATER-COOLED 


for Efficient inert gas welding 
at LOW COST 


You can make high quality welds, quickly and 
easily, in stainless, aluminum, cast iron, HASTELLOY and 
Mutter alloys practically all commercial metals 
at lower cost with the 300 amp. Hevrarc HW-10 
water-cooled torch. 

You'll find that the improved wate1 cooling system 
assures cooler and more eflective ope ration even when 
the torch is used continuously at the full rated capac- 
ity. The cooling water flows through the power cable 
and torch body down to the water jacket and gas cup. 
The return flow follows the same route in reverse. 
All exterior “plumbing * has been eliminated allowing 
more maneuverability and preventing leakage due to 
accidental damage. Water-cooling makes lightweight 
torch construction possible, and because the power 
cable is also water-cooled, it too, is lightweight and 


easy to handle. 


** Heliarc,”” ** Haste llay, ' l nae 


trade-marks of Union ¢ 


© registere dd 


F orporation 


The HW-10 was designed so that the water passages 
are accessible and easily cleaned. 

Electrodes are easily adjusted on the HW-10. A 
quarter turn of the torch cap releases the electrode for 
adjustment or re placement. You need no wrenches or 
other tools. In addition, electrode stub loss is reduced 
by placing the water-cooled electrode holder much 
closer to the are. 

\re you getting the best possible results from your 
present welding apparatus? Developments in the inert 
gas welding field have been so great and have come so 
rapidly that torches over four or five years old are 
now obsolete. Be sure that you have the highest pro- 
duction at the lowest cost. Modernize with the 300 
amp. Heviarc welding torch. 

Your local LInpErepresentative would be happy to give 


you more detailed information on the Hetiarc HW-1O0. 


LINDE AIR PRODUCTS COMPANY 
A Division of Union Carbide and Carbon Corporation 
General Office: WCC) New York 17, N.Y. 


In Canada: Dominion OxyGen Company, Limtrep, Toronto 
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Well All Remember Houston! 


Yes, Houston was hot! But so was the Welding 


and Allied Industry Exposition of the American Welding So- 


ciety. Attendance beat the 800 mark at this big event. 


BY CLYDE B. CLASON 


(7 ITH water at perfect swimming 
W temperature, the Shamrock’s 
famed 165-ft-long outdoor Olympic 
pool vied with technical papers, plant 
tours and product exhibits as a con- 
attraction. But the 


walks from dressing room to pool 


vention cement 
side blistered the feet of the unwary 


who neglected to wear shoes. For 
Houston was in the grip of a heat 
wave 

The Texas metropolis had chalked 
90-and- 


better weather by the time the Amer- 


up 25 consecutive days of 
ican Welding Society’s Spring Tech- 
nical Meeting ended on June 16. But 
who cared? Outside might be like a 
fiery furnace, but the Shamrock and 


Hall of Exhibits 


beautifully ai 


ne ighbor ing 
both 


were 


conditioned. 


AN INTERNATIONAL AFFAIR 


Despite gloomy forecasts, this was 
1 well attended show. Total registra- 
tions had passed the 800 mark as of 
And it is 
ing to note that not much more than 
30°) of the total 
and the bordering states of Louisi- 
Arkansas and Oklahoma. The 
from all of the 


Friday morning. interest- 


were from Texas 


ana, 


rest came sections 


United States and from Canada. Cali- 
fornia was well represented and so 
Midwest Atlantic 
Seaboard. This was a truly national 


were the and the 
or, more accurately, an international 
welding exposition. Among cities rep- 
resented on the registration list, we 
found: 

Pieksamaki and Helsinki, Finland; 
Vienna, Austria; Oslo, Norway; Cop- 
enhagen, Denmark; Yokohama, Ja- 
Baden, Switzerland; Lisbon, 
Ghent, Milan, 
Italy; Paris, France: Nymegen and 
Rotterdam, Holland; Munich, Diis- 
seldorf Nuremberg, Germany; 
London and Croydon, England; Mon- 
terrey, Mexico, and Manila, Philip- 


pan; 


Portugal; Belgium ; 


and 


pine Islands. 
The 


show 


first 


conveniently ad- 


industry's all-welding 
was staged 
jacent to the hotel proper, a welcome 
innovation from past shows. The 76 
exhibitors represented a fair cross- 
section of the products, equipment 
and supplies sold to the welding in- 
dustry. Scanning the booths for new 
developments, we noted: 

Fine-wire welder: New Mig (metal 
inert gas) welding equipment with a 
welding gun capable of handling fine 
down to 0.030 in. The 


wire new 
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150-amp welder power source has a 
low open-circuit voltage with a rising 
characteristic; i.e., as more current is 
produced the voltage rises instead 
of drops. This makes the welding 
self-regulatory and suitable for thin- 
ner sheet stock than 
welded by the Mig process. The equip- 


has ever been 


we were told, has been used 
successfully to weld 0.040 in. to 0.040 
in. aluminum 
welds 


ment, 
sheets. Experimental 


have been made using elec- 
trode wire as fine as 0.015 in. 


Also for 


Mig welding was an aluminum pipe- 


Pipe-welding machine: 
welding machine that stopped auto 
matically at the completion of each 
weld. The experimental model that 
was being demonstrated (product is 
not yet available commercially) weld- 
ed a 6-in. OD pipe in 17 seconds. 
Vibrationless welder: Coins were 
stood on edge on top of the case of 
a 300-amp d-c rectifier welder. With 
the welder running at 75 amp, the 
two coins did not topple. Nor were 
they glued in place, as your reporter 
can testify from personal inspection. 
Multiple - electrode submerged-ar« 
welding: This type of equipment has 
made a successful transition from the 
laboratory to the market place. The 
electrodes (either two or three may 
be used) can be arranged one behind 
the other along the direction of weld- 
ing (tandem position) or side by side 
in a line at right angles to the weld- 
(transverse 


ing direction position). 
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eceee Seen at the Welding Show 


AWS President Fred Plummer holds key to Shamrock 
while George Kesseler, Houston’s mayor pro tem, flame- 
cuts chain across entrance to show. Ben Allen at right 


DICK Sager, research laboratories, Aluminum Co. of 
America, conducts a demonstration of new “fine-wire” 
metal-inert-gas equipment for welding thin sheet stock 


MULTIPLE-electrode submerged-arc welding with wires 
in the side-by-side position is being demonstrated by 
Linde technicians G. R. Krois (left) and R. W. Johns 


NICKELS remained on end the entire day and didn’t 
roll while this 300-amp d-c rectifier welder was being 
demonstrated. The coins weren’t glued in place, either 


AUTOMATIC welding of aluminum piping. This device PRETTY visitor to Resistance Welder Manufacturers’ 
is so new that there is only a laboratory model, It Association booth is Mrs. Bryan Graves, Houston sec- 
took only 17 seconds to make a circumferential weld tion, who ran the message center for the welding show 
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With parallel power connection, the 
transverse position makes extra-wide 
welds suitable for spanning the gaps 
found in poor fit-ups. With series con- 
nection, the welds are both wide and 
shallow. Since there is little dilution 
of the applied metal, the transverse- 
combination — is 


series 


particularly 
suitable for surfacing and cladding. 
With electrodes in the tandem posi- 


tion, welds can be made at three or 
four times the speed of single-elec- 
trode submerged-arc welds, 


Hucues Does Its Bit 


\ most interesting plant tour took 
a busload of conventioneers through 
the many buildings of the Hughes 
Tool Co. Though Hughes manufac- 
tures only rock bits, core bits, core 
barrels and tool joints, its sprawling 
plant covers 75 acres and employs 
1,500 persons. The rock bit is the 
bread-and-butter item of the Hughes 
Tool line. Basic parts are three head 
sections and three cone sections. The 
heads support the cones, which are 
covered with several rows of sharp 
chisel-like teeth. A special tungsten- 
carbide compound of near-diamond 
hardness is welded to the striking 
surface of each tooth. 

The hardfacing material is applied 
by two different methods. On teeth 
designed to drill the softer rock for- 
mations, a sweat-on method is used. 
\ waterglass solution is brushed on 
the teeth to hold the tungsten-carbide 
particles in place while they are fused 
or “sweated” to the teeth with an 
oxyacetylene torch. 

Bits that drill the harder rock must 
have more hardfacing. For such bits, 
the teeth are hardfaced by using an 
atomic-hydrogen torch with a tubular 
filler rod. The rod has a mild-steel 
sheath that holds the tungsten-carbide 
particles. After all 


tions on a rock bit 


assembly opera- 
have been com- 
is employed to 
join the three sections of the rotary 
bit together. A special flash-welding 
process is employed to join tool joints 

threaded 40-ft 
lengths of drill pipe. 


pleted, arc welding 


connections — to 


CAPTAIN’s DINNER 


(nother plant tour was made to 
the A. O. Smith Corp. of Texas, which 
manufactures internally expanded 
welded steel pipe up to 36-in. diame- 
ter. The 40-ft sections are flash weld- 
ed along the entire longitudinal seam 
by equipment that uses up to 1,000,- 
QUO amperes. 


For an all-time good time, nothing 


‘will ever surpass the tour and dinner 


combination that was Thursday’s of- 
fering to the crowded convention cal- 
endar. Six busloads of AWS mem- 
bers and their wives set out from the 
Shamrock. The ladies, their husbands 
and many single men, too, were then 
transferred to a boat. The male left- 
overs, reduced now to two buses, were 
driven along the Houston Ship Chan- 
nel to the 570-ft spire that marks the 
site of the Battle of San Jacinto. In 
case your Texas history is as rusty 
as mine was, Santa Anna was defeat- 
ed and captured in this battle, Sam 
Houston won everlasting fame and 
Texas won her independence. After 
an elevator ascension to the observa- 
tion level of the monument, the visi- 
tors were driven down to board the 
Battleship Texas, which has found a 
permanent berth off the Houston Ship 
Channel after serving in two world 
wars. An outdoor cocktail party was 
held in the shadow of the Texas, in 
front of the San Jacinto Inn. This 
pleasant affair was followed by a gi- 
gantic “Captain’s Dinner” in the inn’s 
main dining room. Menu: shrimps, 
cracked crab, deviled crab, fried sea 
trout, fried chicken, coffee and ice 
cream. Tremendous platters of crab 
and shrimp greeted the diners on 
their arrival at the tables. It was a 
meal in the true Texas tradition of 
lavish hospitality and was rendered 
even more enjoyable by the music of 
Tony Martin’s Townsmen Quartet. 

A great big hand should be given 
to S. C. Hamilton, Chicago Bridge 
& Iron Co., Houston, and James 
Earthman, Wyatt Metal & Boiler 
Works, Houston, the dinner co-chair- 
men responsible for this unforgettable 
evening. While we are on the subject 
of credits, tribute must be paid to 
Ben H. Allen, Mosher Steel Co. and 
William H. Greer, Southwestern Lab- 
oratories, chairman and incoming 
chairman, respectively of the Houston 
section. These men worked hard to 
see that everything ran smoothly. 
And all of the local arrangements 
committees did such a good job that 
complaints were rarely heard, Hous- 
ton committee chairmen were: H. V. 
Mosby (hospitality), A. E. Wisler 
(housing), J. A. Zwerneman ( ladies’ 
entertainment), P. D. Morgan (meet- 
ing sessions), L. F. Megow (plant 
visit), F. H. Berry (publicity), W. 
C. Cox (signs), W. G. Gumm (tech- 
nical services) Hal Cogswell 
(ticket sales). 


and 
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R-W SyMPoOsiIUM 
Dr. Robert C. McMaster and his 


“blue-sky” dreaming stole the show 
at the all-day symposium on resis- 
tance welding. And McMaster wasn’t 
even on the program since he was 
pinch hitting for a colleague, R. P. 
C. Rasmussen (both of Battelle Me- 
morial Institute, Columbus, O.). In 
the short time of 15 minutes, Dr. Me- 
Master had sparked with enough un- 
conventional instrumenta- 
tion “to keep us busy for the next 
ten years,” as one enthusiastic mem- 
ber of the audience phrased it. 

The ideal method, McMaster began, 
would be to measure the cast-metal 
structure of the spot weld while it is 
being formed and then control the 
formation by a feedback system that 
is sensitive only to the end product. 
Unfortunately, there is no known 
method of looking inside a spot weld 
while it is being made, so we are 
forced to fall back indirect 
methods. We measure the 
current, force and time and assume 
that all of the other variables affecting 
weld quality will be under control. 

McMaster 
analogue 
systems generally in 


ideas on 


upon 
usually 


study of 
feedback 
order to dis- 
cover improved methods for moni- 
toring resistance welders. One speci- 


advocates a 


computers and 


fic idea he suggested was to photo- 
graph oscilloscope traces that were 
made under ideal welding conditions. 
The resulting photographic negative 
could then be proper 
position over the end of the cathode- 
ray tube so that light would show 
through only when the ideal condi- 
tions of current, force and time were 


mounted in 


being met. This principle, declared 
McMaster, can be applied to actuate 
a photoelectric cell to sound an 
alarm whenever welding conditions 
wander from the ideal set-up. 

A similar idea was the “photo- 
former.” In this case, waves of the 
ideal shape for the production of a 
particular weld may be cut out of 
cardboard and mounted on the end 
of the cathode-ray tube of the oscillo- 
scope. 

Other speakers on instrumentation 
were C. R. Rixon, Aluminum Co. of 
America, and C. B. Smith, Douglas 
Aircraft Co. Mr. Dixon’s topic was 
the need for improved instrumenta- 
tion, while Mr. Smith revealed what 
the Douglas plant at Long Beach, 
Calif., is doing. 


Also on the morning session, W. 


25 





J. Wilson, Kaiser Metal Products 
Inc., Bristol, Pa., discussed welding 
techniques and schedules. A recent 
survey of aluminum  spot-welding 
practices, he said, indicates that the 
“narrow range” is very much wider 
than that commonly accepted by in- 
dustry. It was discovered that there 
was little similarity of practice in 
welding schedules submitted by many 
industries—a definite indication that 
most aluminum alloys can be welded 
over a wider range of machine set- 
tings than has been deemed possible. 

Briefer talks on various phases of 
resistance welding were contributed 
by E. B. Morris, Grumman Aircraft 
Engineering Corp.; A. J. Rosenberg, 
General Electric Co.: R. P. Becker, 
International Harvester Co., and M 
L. Ochieano, Lockheed Aircraft Corp. 
This quartet of experts acted as mod- 
erators during the morning session 
of the symposium. 

Floyd H. Matthews, assistant tool 
design engineer, Boeing Airplane Co., 
Seattle, opened the afternoon session 
with a talk on quality control in the 
spot welding of aluminum. Proper 
maintenance of a resistance welder, 
he asserted, requires the isolation of 
the real cause of the trouble and the 
application of the correct remedy in- 
stead of the juggling of component 
parts to effect a makeshift repair. 
Applications of quality control to 
aircraft were covered by D. O. Sam- 
uelson, Solar Aircraft Co., for stain- 
less steel and by C. B. Smith, Doug 
las Aircraft Co., for aluminum. 

Another quartet of moderators also 
contributed to the afternoon session: 
Wilson Scott, Westinghouse Electri 
Corp.; Harold Robinson, Kaiser Alu- 
minum; J. B. Houston, Interconti- 
nental Mfg. Co., and Frank G. Hark- 
ins, Solar Aircraft Co. A surprising 
bit of information was thrown into 
the discussion by Moderator Harkins 
The spot-welding control system at 
Solar’s San Diego plant cost $13,000 
for 150 spot welders during the month 
of May. Quality control of spot welds 
has become almost prohibitive fo: 
smaller companies engaged in air- 
craft work, Harkins opined. 


Aspout HuMAN BEINGs 


The human element is a topic all 
too often neglected at welding tech- 
nical meetings. Not here. Excellent 
talks on this phase of welding activi- 
ties were given by David P. O’Con- 
nor, Richard C. Wiley and Hans Vin- 
ter. 
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Mr. O’Connor, who has been with 
the Department of Water and Power, 
City of Los 
began with the story of the sick man 


Angeles. for 23 vears. 


whose doctor prescribed two aspirins 
and a slug of whiskey daily. Like that 
invalid, our industry has fallen a 
little behind in the aspirin of human 
relations, though we are probably 
well ahead on the whiskey of equip- 
ment. We must recognize that no man 
is secondary to the machine that man 
has invented. Management's greatest 
problem today is to choose supervis- 
ory personnel who will not antagon- 
ize the people under them. To change 
an employee's mental attitude is like 
bending a piece of wood it requires 
a steady pressure exerted over a long 
period of time. 

Wiley, who is with the 
California State Polytechnic College. 


San Luis Obispo, evinced much con- 


Professor 


cern over the shortage of young en- 
gineers. To meet the requirements of 
10.000 to 60,000 freshmen 
are required each year, but if the 
trend continues, the enroll 
fall to 17,000 in 
1954. Concerns that once took 


industry, 


present 


ment will about 
only 
the cream of the student crop are now 
putting in requests for an engineering 
school’s entire graduating class 

Mr. Vinter, who is with the Danish 
Central Welding Institution, Copen- 
hagen, told how radiography is being 
used as an educational tool by the 
European welding industry. His talk 
humor 


was enlivened by a sense of 


and elicited much favorable com- 


ment. 


RECRYSTALLIZATION WELDING 


An extensive and important re- 
search on the mechanism of recrystal- 
lization welding was presented by 
John M. Parks. Parks, who was su- 
pervisor of research for 
Chi- 


was 


welding 
Foundation, 
time this 
with Air 
research laboratories at Murray Hill, 
N. J. The metallurgist, he began his 


Resear h 
the 


now 


Armour 
cago, at paper 


; . , 
written, is Reduction 


discourse, recognizes only three basic 


welding processes: fusion welding, 
(or soldering) and pressure 


The 


achieve an intimate metalli: 


brazing 


welding. first two processes 
contact 
by means of molten metal, either with 


or without a flux. In pressure weld- 


ing, there is no molten metal and some 


other mechanism must function in 
its stead. 
After four years of careful study 


and analysis, the author has proved 


to himself conclusively that this mech- 
anism is recrystallization and that 
(or 
should be 


the so-called pressure welding 
cold welding ) 
rightfully 
welding. 

If two 


perfect atomic registry, and were ab- 


process 
known as recrystallization 
metallic surfaces were in 
solutely flat and free from ali types 
of surface films, they could be welded 
merely by bringing them together. 


Under no circumstances, however. 
these 


with in practice. When two reason- 


can ideal conditions be met 
ably clean metal surfaces are pressed 
together, they are held apart by high 
points or projections, technically 
known as asperities. The effect of in- 
creased pressure over the faying sur- 
faces is to physically crush the as- 
thus increasing the contact 
the 
metal flows. During the process of re- 


perities, 


area. Under sufficient pressure, 
crystallization, crystal growth estab- 
lishes atomic registry across the fay- 
ing surfaces, This, briefly, is the way 
in which solid metals are bonded to- 
gether without the aid of molten 
metal. 


The 
which 


recrystallization temperature, 
different 


was found to be extremely 


varies with metals 
and alloys, 
important. In general, the greater the 
degree of deformation (produced by 
pressure), the lower the recrystal- 
lization temperature. A mathematical 
relationship between recrystallization 
temperature and degree of deforma- 
tion was sought for and found; how- 
ever, the author’s formula will not be 
given here. 

Parks presented charts and tables 
that 
for each metal the discrete tempera- 


as evidence for his contention 
ture of bonding is the recrystalliza- 
tion temperature of severely deformed 
stock of that This, he 


tains, conclusively establishes recrys- 


metal. main- 
tallization as the mechanism that ef- 
fects welding. 

Metals investigated in this research 
included electrolytic copper, 70-30 
brass, SAE 1020 steel, 2S aluminum, 
silver-clad aluminum, 75A and 130A 
soft The 


experiments were performed on 1/16- 


titanium, silver and lead, 


in. sheets, surfaces of which were 


milled 


with a steel cutting edge for the dual 


either diamond-scraped or 


purpose of removing surface films 
and deforming the 
Clean, cold-worked 
found to be of the utmost importance 


surface layers. 


surfaces were 
for successful recrystallization welds. 


(Continued on page 54) 
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ELECTRODE COATING 


GASEOUS ENVELOPE 


Pas 


BASE METAL 


z MOLTEN 
SLAG 


SOLIDIFIED 
SLAG 


WELD METAL 


GIVEN a welding are as shown above, the electrode designer must take stock of all requirements and determine— 


What Goes into 
A Welding Electrode? 


Nothing could be simpler to look at than a 


welding electrode—nor more complex in design and pro- 


duction. An electrode designer must be a metallurgist, a 


chemist, an electrical engineeer and a production man. 


BY D. L. MATHIAS 


Research Engineer, 
{rcrods Corporation 


PART ONE 


you no coated 


| PPOSE that had 
electrodes and couldn't buy any 
anywhere. Suppose that you had to 
develop an electrode from scratch to 
do a particular job of welding. Do 
you know what you would put in the 


? 


coating? Do you even know what 
you would want that coating to do? 


Don’t feel too ashamed of your- 


self if you can’t answer these ques- 
tions. Although tens of thousands of 
pounds of welding electrodes are con- 
sumed every day, very little has ever 
been published on the subject of elec- 
trode design and formulation. In the 
rather scanty literature that exists, 
the constituents are usually referred 
to only by their chemical or mineral- 
ogical names, without mention of 
physical characteristics. Coating ma- 
referred to as 
serving but a single function—an arc 
shielder, an arc stabilizer, a deoxi- 
dizer, a slag former, etc. This is over- 
simplification. As a matter of fact, al- 


terials are invariably 
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most every material is used for more 
than a single purpose, and some im- 
part characteristics far removed from 
the function 
generally classified. 

If we delve into the subject a bit 
more deeply, we find that an electrode 
coating is usually a complex combina- 
tion of materials, selected and pro- 
portioned to serve many purposes, 
Chemical and physical properties of 
the various ingredients must be care- 


under which they are 


fully considered. 

What few references are available 
on coating compositions deal almost 
exclusively in terms of percentage 
content of oxides. Formulation of a 
coating also involves silicates, car- 
bonates, hydrates. carbohydrates and 


ferro-alloys, to say nothing of others. 


AWS SPECIFICATIONS 
Through the joint efforts of the 
American Welding Society and the 
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ABOVE: Effect of flux coating upon the deposition rate of a 


light-coated 3/16-in. 


electrode at 


RIGHT: Effect of 


varying 


190 amp straight polarity d-c 


fluxing composition upon deposition 


rate and are energy of a -in. E-6020 electrode at 325 amp a-c 


American Society for Testing Ma 
terials, filler-metal specifications have 
been issuied that cover most types of 
electrodes in service today. The AWS- 
ASTM specifications have been al 
most universally accepted by the weld 
ing industry as a convenient short 
hand for describing the manner in 
which an electrode operates. Instead 
of giving a detailed description of 
electrode characteristics, we merely 
refer to a basic electrode type such as 
E-6010, E-6012, ete. The AWS classi 
fication number designates minimum 
tensile requirements, the type of coat- 


ing, the welding position and the type 


of power supply—alternating or di- 
rect current 


is best suited. 


to which the electrode 


As used by industry, a typical elec 
trode specification gives the desired 
AWS-ASTM 


plements this information with a state- 


classification and sup 
ment of the particular requirement or 
application for which the electrode is 
wanted. This form of specification is 
quite generally employed and serves 
very well in the absence of the de- 
tailed technical description of ele 
trode characteristics. 


Coatine Types 

The three basic types of conven- 
tional electrode coatings are cellu- 
losic, rutile (titanium dioxide) 
iron oxide. All have survived the test 
of time. Of electrode types currently 
the 
base or low-hydrogen electrode was 
conceived and developed along strict- 
ly scientific lines. 


and 


in service, however, only lime- 
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Let us see what it means to formu 
late a coating upon a scientific basis. 
First of all, it involves three distinct 
steps rather than one. These are 


1—Chemiecal. Coating ingredients 


are selected on a chemical basis to 


the 
ments set forth in the specification 


provide performance require 

through reaction, decomposition, dis 

sociation and solution. 

2—Physical. Coating ingredients 
selected their 


physical characteristics to control the 


are with respect to 


rate and/or extent of reaction, de- 
composition, dissociation and_ solu- 
tion, 

3—Production, After the physical 
and chemical properties have been 
determined in the laboratory, a pro- 
cedure must be worked out to pro 
duce the coatings on a production 
basis. This importance of the transi 
tion from laboratory to production 
not be underestimated. It is a 


and difficult 


must 
vital step. 


CHEMICAL FORMULATION 


In the selection of suitable materi- 
als to serve the functions for which 
the coating is to be designed, coating 
first 


chemical basis, paying due regard to 


materials are considered on a 
composition and purity. An electrode 
coating serves its intended purpose 
through rather involved chemical re- 
actions, with the elements and com- 
pounds of which the coating is com- 
posed existing in solid, liquid and 
gaseous phases as the electrode is con- 
sumed during welding. The progress 


of these various chemical 


cannot be 


reactions 
followed in detail during 
welding. Their net effect, however, is 
reflected in the electrode’s operating 
characteristics, in the nature and ac- 
tion of the slag and in the quality and 
composition of the weld deposit. 

After an approximation of coating 
chemical 


composition on a strictly 


basis, we turn to physical formula- 
tion. In this connection we consider 
such properties as particle size, par- 
ticle shape, hygroscopic ity or ability 
moisture, melting 


etc. But first let us see 


to absorb point, 
just what an 


electrode coating must do 


Five Jobs for a Coating 

An elec trode coating has five main 
jobs: 

(1) To shield the ar 


the weld deposit against contamina 


stream and 


tion from the surrounding air. 

(2) To provide an ionized path to 
maintain the arc. 

(3) To deoxidize the weld deposit 

1) To introduce alloying elements 
chemical 


that will 


and/or mechanical properties to the 


impart specific 


weld deposit. 


Led) To 


wrovide slag. Slag serves 
| # 


many functions, as will be described 


later on. 
Job 1—Are Shielding 


is shielded from the 
atmosphere, most metals will be vig- 


Unless the are 


orously attacked by nitrogen and oxy- 
gen while they are being transferred 
across the arc and while they are still 
in the molten state after deposition. 
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HOW are energy may 


tions. Both welds were made 


Atmospheric nitrogen and oxygen are 
both detrimental to weld quality, but 
nitrogen is our primary concern in 
shielding since it is difficult to con- 
trol its effect once it has entered the 
deposit. Oxygen, on the contrary, can 
be counteracted by the use of suitable 
deoxidizers. 

It is fortunate for weld quality that 
the detrimental effect of oxygen can 
be neutralized. Oxygen is not only 
found in the air; it constitutes an ap- 
preciable percentage of the shielding 
gases that result from the decompo- 
and mineral 
materials. Furthermore, the presence 


sition of both organi 


of oxygen in the arc stream is bene- 
ficial to arc action through its influ- 
ence upon the character of metal 
transfer 

Protection of the arc stream is ac- 
complished through coating materi- 
als that decompose, react with other 
ingredients or vaporize to provide an 
envelope of gas surrounding the arc. 
[he gases so generated are confined 
and directed by a crucible or cup that 
is formed in the flux covering because 
of its 
tional 


refractory nature. In conven- 
electrodes, the materials gen- 
erally employed for shielding pur- 


poses are carbohydrates, hydrates 
and carbonates. Reducible oxides in 
combination with carbon and some 
of the relatively materials 
play a minor role in protection of the 
arc, although their primary use is for 
purposes other than shielding. Low- 


hydrogen electrodes depend entirely 


volatile 


upon carbonates for shielding gases. 
Carbohydrates and hydrates cannot 
be used because they are hydrogen 
producers. 

The carbohydrates, hydrates and 
carbonates decompose during weld- 
ing and liberate shielding gases. Car- 
bohydrates are completely converted 
to gases without leaving any residue. 


Hydrates give off water vapor and 


carbonates carbon dioxide. Both 


be adjusted through coating for- 
mulation to meet the requirements of different applica- 
with 5/32-in. 





Left: A 20-volt 


electrodes. 


leave oxide residues, which combine 
with other constituents of the coating 
and enter the slag. 

Upon decomposition, carbohydrates 
form carbon as an intermediate prod- 
uct, but this is a solid and must be 
converted to a gaseous compound to 
avoid defective welds. In most con- 
ventional electrode coatings, a residu- 
um of water is retained in the binder 
solids after drying. This residuum of 
water (together with such combined 
water as may be present) accom- 
plishes the transition from solid to 
gas by first retarding premature de- 
composition of the carbohydrates and 
then converting the carbon residue to 
a gas through the familiar water-gas 
reaction. 

A further and important effect of 
water is upon the flow of metal dur- 
ing welding and upon the contour of 
the resultant weld. Hydrogen is 
formed as a by-product of the water- 
gas reaction and also through disso- 
ciation of water vapor. Considerable 
thermal energy is required to effect 
the dissociation of water into oxygen 
and hydrogen, both of which are re- 
leased in the monoatomic rather than 
the molecular state. The atomic hydro- 
gen diffuses to a cooler region just 
beyond the arc stream and there the 
atoms combine to form molecular hy- 
drogen. This releases a large amount 
of energy, which, under the highly 
reducing influence of hydrogen, 
“sweats” or wets the surfaces upon 
which it impinges and thus facilitates 
the flow of metal through capillary 
action. 


Job 2—An Ionized Path 


A stable arc is one that is steady. 
It is not interrupted by intermittent 
“pop-outs” or “short-outs” necessi- 
tating restriking. To establish and 
maintain an arc, it is necessary to 
provide a conductive path for the 
flow of current. Air is not sufficiently 
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are gives low 
for deposition of overlays. Right: 
full penetration of a square butt joint in 


penetration and dilution 
A 45-volt are gives 
to-in, plate 


conductive to make it possible to ini- 
tiate and sustain an are between the 
work and low-carbon steel electrodes. 
Hence we into the 


electrode coating materials classed as 


must introduce 


arc stabilizers. These are selected 


relatively low 


ionization potential and high thermi- 


from materials having 


onic emission. They are mostly com- 
pounds of the alkaline and alkaline 
earth metals. 

Are energy is the amount of heat 
that is released per unit weight of 
metal deposited; it is expressed as 
the product of are voltage and weld- 
ing current. Arc energy is closely as- 
sociated with are stability. Obviously, 
materials that are capable of altering 
the conductivity of the are path must 
simultaneously influence arc energy. 

Factors that affect are stability and 
are energy 

Nature, 


are: 
distribution 
of stabilizing materials in coating. 
Size distribution of particles in the 
coating aggregate. The effectiveness 
of arc stabilizers is improved by using 
stabilizing materials in a finely di- 
vided state. 
Type of metal transfer: globular 
or spray. 
Melting point of coating materials. 
Fluxing characteristics of coating 
materials. 


amount and 


Electrical conductivity of coating 

Composition and volume of shield- 
ing gases. 

Available oxygen. 

Distribution 
binder solids. 

Water content of coating. 

Type and composition of steel in 


and orientation of 


core wire. 

Thickness of coating. 

Metallic powders in the coating. 
Such powders as ferro-alloys increase 
conductivity of the coating and there- 
by increase the degree of ionization 
of arc-stabilizing materials. 

The 


effectiveness of stabilizing 
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agents is destroyed by hydrogen and 
fluorides in the coating since their 
ionization potentials are considerably 
higher than those of stabilizing ma- 
terials. Arc stability is also impaired 
by an increase in the amount of gas- 
forming materials, which dilute the 
vapors of the stabilizing 
and tend to 
crucible. 


materials 


sweep them from the 


GLOBULAR AND SPRAY TRANSFER 

Certain types of electrodes operate 
with an arc in which the metal trans- 
fer is characterized as “globular”: 
i.e., the drops of metal are large 
enough to be seen with the naked eye 
Other electrode types operate with a 
spraylike metal transfer, in which the 
individual drops of metal are too 
small to be Generally, 
though not without exception, elec- 
trodes designed for all-position weld- 
ing (usually the cellulose type) oper- 
ate with globular transfer. Those de- 
signed for flat and horizontal posi- 
tions (iron oxide type) usually have 
a spray transfer. 

Oscillographic studies of electrodes 
operating with globular transfer show 
that the arc is momentarily shorted 
out or extinguished at the instant that 
molten metal bridges the gap from 


observed. 


electrode to work. During this period 
of metal transfer, arc voltage drops 
from its normal value to practically 
zero and welding current rises to a 
value considerably in excess of 
mal. 


nor 


In the case of electrodes with spray 
transfer, the gap is at no time bridged 
by the molten metal, and the result is 
that there are no significant fluctua 
tions in either are voltage or welding 
current. When electrodes are designed 
for direct current, those having spray 
transfer require less stabilization than 
those that 
transfer. 

Alternating current imposes entire 
ly different requirements in coating 
formulation. With cur- 
rent, there is a complete reversal of 
polarity at each half cycle, with both 
current and voltage passing from 
peak value on one polarity through 
zero to peak value on the opposite 
polarity. Electrodes spray 
transfer require a higher degree of 
stabilization to maintain a steady are 
on alternating current than the same 
electrode requires when used with di- 
rect current. The situation is still 
worse for globular transfer. When the 
polarity reversals of an a-c circuit are 


operate with globula 


alternating 


having 
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superimposed upon the are extinc- 
tions that characterize globular trans- 
fer, the maximum degree of arc sta- 
bilization must be effected. 

Other factors that influence arc sta- 
bility are type and composition of 
steel in the core wire and the depth of 
the flux crucible. These factors influ- 
ence are stability primarily through 
their effect on the nature of the metal 
transfer, 

The grade of steel known as rimmed 
used almost exclusively for 


Within 
for mild-steel 


steel is 


core wire. the carbon range 


and low-alloy elec 
trodes, metal transfer is quite globu- 
lar with core wire of 0.05% carbon 
and progressively changes to spray 
with increase of carbon to 
Fully killed 
rarely used for core wire, gives 
cidedly 
the above range. 


As to the effect of the depth of flux 


crucible, an increase in the depth of 


transfer 


0.30%. steel, which is 
a de- 


elobular transfer throughout 


the crucible decreases the frequency 
of short-outs due to globular transfer 
and gives an arc that approaches the 
with 


characteristics of an electrode 


spray transfer. 


DEPOSITION RAT 

Obviously, it is desirable for an 
electrode to have the highest possible 
deposition rate that is consistent with 
welds of acceptable quality. The de- 
electrode is a 


position rate of an 


built-in characteristic and cannot be 
altered except by changing the weld- 
ing current. Deposition rate is almost 
directly proportional to welding cur- 
rent, but it is little affected by changes 
in are voltage. A change in the for- 
rate of the 
trode (travel speed) or the use of a 
different 


vides 


ward advance of elec- 
electrode 
latitude of 


balance, but only to the extent that it 


diameter of pro- 


additional thermal 
is altered by heat dissipation from 
the region of the weld. 

Many applications of are welding 
require variations in heat input per 
unit of deposit considerably greater 
than can be accomplished by the vari- 
ables mentioned in the previous para- 
graph. Such applications range from 
overlays of hardfacing alloys, stain- 
less steel and anti-friction materials 
to high-speed welding of abutting 
parts by fusion rather than by the 
addition of filler metal. For overlays. 
a minimum of penetration (consistent 
with adequate fusion) is necessary to 
prevent dilution of the overlay. For 
high-speed fusion welding, a high de- 


THE 


gree of penetration is required to 
maximum length of weld 
minimum 


give the 
with the of electrode de- 


posit, 


Job 3—Deoxidation 


At are 


are converted 


temperature, many metals 
to their 


brought into contact with oxygen or 


oxides when 
oxygen-containing compounds. Car- 


bon dioxide and water vapor, re- 
leased from carbonates and hydrated 
materials respectively, are highly oxi- 
dizing at elevated temperatures. Even 
water, which is released from cellu- 
lose subjected to destructive distilla- 
tion, is capable of exerting an oxi 
dizing effect. The reducible oxides of 
iron and manganese that are used as 
slag fluidifiers in some types of coat- 
ings provide an additional source of 
oxygen. 

The combined effect of these vari 
ous oxygen sources could result in a 
highly oxidizing condition in the re- 
gion of the are unless compensated 
for by suitable additions to the coat- 
Ferro-alloys such as ferro-man- 


added 


ing. 


ganese and ferro-silicon are 
for this purpose. 

It should be noted that the influ- 
ence of oxygen in an electrode coat- 
ing is not entirely detrimental. While 
oxygen does reduce the transfer effi- 
clency of 


certain elements, as we 


shall see, it also imparts favorable 
the the 


arc. The mechanism by which oxygen 


characteristics to action of 
improves the arc is not entirely clear, 
but there is a noticeable shift from 
globular to spray transfer with in 
creasing oxygen content in the coat- 
ing. The effect of oxygen is probably 
twofold: 


sion of the liquid drop on the end of 


(a) it reduces surface ten- 
the electrode through exothermic re- 
action, and (6) it reacts with carbon 
in the core by diffusion to augment 
the carbon-iron oxide reaction at the 


liquid-solid interface. 


Job 4—Alloying 
the ferro-al- 
loys also add alloying elements to the 


Besides deoxidizing. 


deposit. Mild-steel electrodes require 
small amounts of carbon, manganese 
and silicon in the deposit to give 
sound welds of the desired strength 
level. A portion of the carbon and 
manganese is derived from the core 
wire, but it is necessary to supple- 
ment them by ferro-manganese and, 
in some cases, ferro-silicon additions 
in the coating. Other elements such 


Continued on page 61) 
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Job Was No “Pipe” 
for Old Kettlehead 


Last month we left Old Kettlehead in a sheet 


metal shop. Now he’s a shipyard weldor, but the same Old 


Ket 
BY CLEMENT HOWARD 


pwr CTION at the shipyard was 
proceeding at a good fast clip on 
the day a fellow with a regular fog- 
horn voice walked into the copper 
Old Kettlehead. Our 
any more than received his 
checks 
passed around that here was a guy 
“strictly for the birds.” It 
long before he was notorious because 


shop boy 
hadn't 
tool word 


when the was 


wasn’t 


of his overbearing, superior attitude. 

Not that Old Ket made enemies; he 
didn’t. He actually made quite a few 
friends, that is! 
did make a mixed im- 


drinking friends 
However. he 
pression on the supervisors. Some 
said he didn’t know a thing; others 
swore his work was above average. 
His leadman gave him the benefit of 
the doubt but always managed to 
have something else to do whenever 
Ket started to tell of his exploits. 

Kettlehead was a weldor but had 
been hired in the department as a 
journeyman coppersmith. He wasn’t 
happy doing coppersmith chores, 
especially if he had his usual hang- 
over. Most of his assignments were 
to pound out the wrinkles from pipe. 
rhis was a dull chore, and Ket hated 
it. He was continually reminding any- 
one who would listen, of his prowess 
with the torch. Trouble was his lead- 
man and the foreman wouldn't give 
him a chance to prove it. 


Old Ket 
the time and he beefed long and loud 


got more disgusted all 


to get aboard ship. He wanted to do 
some silverbrazing on the steam, lube 
oil and salt water systems. He had 
done some shop work with the torch 
before, brazing flanges to 
1 in.-wall copper pipe, but here he 


never got the 


heavy 


chance to show his 


torch ability, 
Horn BLew Too Loup 


One day the foreman got mad after 
one of Ket’s loud foghorn bleats and 


weldor of all metals and master of none. 


transferred him to a leadman with a 
crew aboard ship. Old Ket was happy 
until he this leadman 
wasnt going to let him braze up 
anything either. Then Ket was mad, 
and his continued complaining in that 
whiskey-basso voice finally got on the 
leadman’s nerves. “Well, have it your 
way, he said. “I’ve 
you.” 

As luck would have it, the leadman 
had picked a bad day for poor Ket, 
who was suffering from his usual pay- 
day hangover. Here’s what the job 
was: 


found out 


got a job for 


had made a 
steam header for the engine room 
boiler out of a 4-ft length of 5-in. 
diameter, 1/16-in. wall copper pipe. 
To this big pipe, they had attached a 
half dozen 10-in. lengths of smaller 


The coppersmiths 


copper pipe, ranging in diameter 


in. This had been 
done by forming saddle branches on 


from %4 in. to 2 
the ends and then fitting them over 
holes cut in the 5-in. pipe. All joints, 
including the ends, were brazed up in 
the shop: then the header was in- 
stalled aboard ship, and the various 
saddles were connected to the differ- 
ent lines leading to the lube oil tanks, 
steam heating systems, galley kettles, 
evaporator, etc. The hitch was the 
shop had overlooked one connection: 
the spud that held the %4-in. line 
leading to the pressure gage from the 
header. Aboard ship, this missing 
link was a “dog” to braze, and most 
of the knew it. The leadman 
figured he’d give Old Ket a chance 
to do his stuff. 


boys 


Tips AND Tips 

Ket came down into the engine 
that little dinky 14-in. 
line and made up his mind that there 
was nothing to it. He guffawed when 
the boys asked him what size tip he 
wanted and then asked for a No. 44 
drill (about 1/16-in. orifice). 
They had his number right then and 


room, saw 


size 
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had a lot of stuff 
melted 


After an hour, he 
that looked like candle wax 
there. With poker faces, they gave 
him the torch and told him to go to 
it. Old Ket started to 


great 


work with a 
deal of confidence. He knew 
how to handle a torch all right be- 
“clinkers” 


all over everybody and he had a neu- 


cause he didn’t get sooty 


tral flame adjustment right off. 
First, he did a good job of apply- 
ing the flame all over the brazing 
area. In a few flux 
around the joint started to turn trans- 
parent on the spud. Ket was still con- 
fident that there was nothing to it. 
He applied the flame to the 5-in. cop- 
per pipe and started to feed a length 
of 1/16-in. wire to the joint. The 
wire was a silver-brazing alloy con- 
taining 50% Most of the 
molten metal stuck to the spud but 
some fell off on Ket’s shoes, making 
him do a tap dance to the great de- 
light of the gang watching. Ket tried 
preheat, but no soap. He 
poured more heat on the 


minutes, the 


silver. 


more 
header 
again, but still no soap. By the time 
he had been pouring heat on the area 
for about an hour, he had a lot of 
stuff that looked like melted candle 
wax and a pretty fair size audience, 
most of whom were hidden behind 
the Diesel engines, generators, evapo- 
rator, etc. having a hilarious time. 
The act got funnier and funnier. 
Finally, some of the onlookers were 
rolling on the decking of the engine 
room in unrestrained hysterics. Only 
poor, harassed Ket found the situa- 
tion unfunny. He had started to do 
the job early in the morning, worked 
through his lunch hour and now the 
swing shift was coming aboard, Ket 
still hadn't able to make the 
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1—EARLY stage in production of aluminum drop tanks 


for aircraft fuel: assembly of the 


Their 


internal 


structure 


Pay 


Same men, using the same facilities, produced 


more and earned more on a Navy contract for aluminum drop 


fuel tanks. They didn’t 
BY FRED M. BURT 


RAYER-HANSON, INC., Ange- 
les, acquired a contract early 
in 1951 to manufacture 10,000 alumi 
num “drop” fuel tanks for Navy air- 
planes. Tooling was slow and costly, 
and the daily output was disappoint 
ing during the early stages of pro 
duction. The losing 
money on this contract so the man 
agement decided to do 
about it. 

The president of Drayer-Hanson is 
George J. Morton. As a member of 
the western the Young 
Presidents’ Organization*, Morton is 
pledged to promote conditions favor- 
able to individual 
scarcely surprising, therefore, that he 


Los 


D 


company was 


something 


division of 


incentive, It is 


had a plan for increased production 
worked out in terms of personal in- 
centive. To quote Morton: “The same 
incentive that stimulates management 
effort—a 
greater earnings 


to increased promise of 


is also attractive to 
the employee.” 


PropuctTion SHot Upwarp 


Morton’s group bonus plan solved 


*To qualify for membership in the YPO 
(Young Presidents’ Organization), a can- 
didate must be under 39 years old and be 
president of an industrial corporation with 
annual sales of at least $1,000,000 and 
minimum of 100 employees. If he heads 
service organization, a business of at 
$2,000,000 annually is a must 


least 
requirement 
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work longer hours, either. 


the slow production problem. During 
the final months of the contract, av- 
erage daily production was increased 
to approximately 65 tanks per day. 
the 
bonus plan averaged an increase of 


Employees included in 


group 
about 25% in their earnings without 
working overtime. 

For six months prior to the group 
bonus plan, the plant had been pro- 
ducing only 18 to 22 fuel tanks a day. 
The pick-up to 65 tanks is truly 
amazing. By June 1, 1952, the plant 
had tank 10,125 
right on schedule and so completed 
its contract with the U. S. Navy 


crated number 


Che manufacturing operations that 
were included under the group bonus 
plan are not all welding jobs. How- 
ever, welding operations, particularly 
spot and seam welding, were highly 
the 
accompanying picture sequence. The 


prominent, as is illustrated by 
first five photos cover the main opera- 
tions in the continuous production 
flow 

Photo | shows the beginning of the 


internal structural assembly. Twin 
brackets are attached to a common 


saddle. 


This assembly will subsequently be 


beam and then riveted to a 


spot welded into the upper section of 


the shell. 


Photo 2: In preparation for weld- 


THE 


2—INTERNAL parts go on merry-go-round with outer 
shell sections for degreasing, rinsing and deoxidation 


Went U 


ing, all internal parts of the tank are 
placed in a basket between the outer 
shell sections. These sections are then 
hung on a merry-go-round fixture. 
follows: 
rinse, etch tank, 
\ hydraulic ram in the 
center of the merry-go-round raises 


and lowers the radially located tanks. 


Movement is as 
tank, 


and unload, 


load, de- 
rinse 


grease 


Photo 3: Bulkheads are spot weld- 
ed to the tank’s lower shell by means 
of three 100-kva machines. 

Photo 4: Now 
tank are welded _to- 
gether on a 150-kva machine. Each 
tank requires 23 ft of seam. Produc- 
the start 10 tanks 
per day but this was increased to a 
of 86 tanks a day when 
the incentive plan got into full effect. 
The same seam welder 


upper and lower 


sections seam 


tion at was only 


maximum 


and only the 


one machine—was used throughout 
the duration of the contract. 
Photo 5: 


tanks pass through a 10-psi air pres- 


After seam welding, the 


sure test. Soap solution is painted 
on the weld seam to show up leakers. 
Leaks are marked with a red pencil 
for rewelding. The tanks then move 
along the conveyor line for a dip in 


( 


a 5% chromic acid solution, followed 


by a hot water rinse, 


How PLAN WorRKED 


This incentive plan can be used as a 
pattern, adaptable to many continu- 
ous quantity productions in which 
welding is a major factor. The group 
plan embraced: 


1. Time studies: A scientific analy- 
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3—SPOT WELDING is done on three 100-kva welders. 
Here bulkhead is being spot welded to the lower shell 


and More 


sis of the methods and equipment 
used or planned in doing a piece of 
work, development in practical de- 
tail of the best manner of doing it 
and determination of the time re- 
quired 

times 


from the time study before allowances 


2. Basic times: Observed 
were added, 
Extra time added 


to compensate for various items that 


. {llou ances; 


require the operator’s time but are 
not a regular part of any one job. 
Included under this head are: 

Time 
necessary for a worker’s personal 


(a) Personal allowances. 


necessities. 3 to 5%. 

(b) Fatigue allowances. Time al- 
lowed every worker to compensate 
for a reduction in efficiency because 
of fatigue. | 


(ce) Delay allowances. Time allowed 


to 3% . 


every worker for incidental interrup- 
tions and minor delays arising from 
tool machine 


breakage, stoppage, 


variations in material and 
contacts, 4 to 7%. 
1. Allowed time: Time allowed ev- 


wor ker 


super- 
VISOTY 
ery for every necessary op- 
eration performed in turning out a 
complete job. The allowed time is 
equal to the base time plus all allow- 
ances 

). Productive time: The amount of 
time contributed by an employee di- 
rectly towards the production of a 
unit. 


P 


6. Non-productive time: The 
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5—WELDED fuel tanks are pressure tested at 


4—UPPER and lower shell sections are seam welded 
together on a 150-kva welder, 23 ft of seam to a tank 


10 psi. If okay, they are 


moved along this conveyor line for a chromic acid dip and hot water rinse 


amount of time utilized by an em- 
ployee on supplementary work; i.e., 
work not directly affiliated with the 
production of a unit. 

7. Bonus: Percentage of time saved 
due to the difference between allowed 


and productive times. 


BasE AND ALLOWED TIME 


Time-study data were compiled for 
all operations necessary to manufac- 
ture the specified unit. The work 
cycle for each manufacturing opera- 
tion was divided into elements, and 
times were recorded for the various 
elements until at least eight cycles 
were completed. The overall time 
was then divided by the number of 
work cycles. This gave the base time 
for the operation. 

The allowed time was obtained by 
adding to the base time all allow- 
ances established for fatigue, per- 


1953 


The allowed 


time for a complete unit was deter- 


sonal needs and delay. 
mined by multiplying the allowed 
the 
of men required and by the number 


time per operation by number 
of operations per unit. The time thus 
calculated was expressed either as 
man-minutes or man-hours per unit. 

The total 


week was determined by multiplying 


time allowed for one 
the allowed time per unit by the num- 
ber of units completed. Productive 
time for the corresponding week was 
obtained by totaling the number of 
productive hours recorded on the la- 
bor cards. The bonus as already de- 
fined, the 


saved due to the difference 


was percentage of time 
between 
allowed and productive times. All 
bonuses were computed on weekly 
production and appeared on the in- 
dividual’s pay check corresponding 


to that work week. 





On this fuel tank contract, the op- 
erations were grouped according to 
shop proximities and other control- 
ling factors. This resulted in four 
groups: 

Group 1—“Saddle” group. Assem- 
bly of inner section (which must be 
compared to the yolk of an egg). 
13 workers. 

Group 2—Assembly of 
tion with the two halves of the tank. 
35 workers. All of the welding was 
done by Group 2. 

Group 3—Miscellaneous 
operations: drilling, burring, 
and certain 
workers. 

Group 4—Painting, crating, billing 
and shipping. 12 workers. 

The workers given above are the 
average number 
group after the incentive plan had 


Inner sec- 


service 
reaming 


minor assemblies, 3 


working in each 


been well established. 


How tro Finp Quota 


For the welding by Group 2, the 

general operational breakdown was: 
Etch. 
Spot weld, 5 operations. 
Inert-gas weld tube fittings. 
Sealer compound application. 
Spot tack welds. 
Seam weld, 
Strap retainers. 
Pressure test. 

Total allowed time for these opera- 
tions was 331.8 minutes or 5.53 man- 
hours, Now let us see how the bonus 
is calculated on this 
per assembly of 5.53 man-hours. 

If 30 men work 8 hours each, their 
total is 240 man-hours a day. They 


allowed time 
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xa 
6—UNIQUE ma- 
chine for finning 
steel tubes. At the 
right is Arthur 
Powell, in charge 
of this operation; 
on left, 
Roy Reese. Reese 
is cleaning a 5%¢- 
in.diameter tube 
as it moves 
through the driv- 
ing head 


operator 


»-> 
7—COPPER 


tubes are finned 
on a different ma- 
chine by soldering 


(see text) 


5.93 


assemblies before a bonus is earned. 


must produce 240 


Suppose they produce 54.3 assem- 
PI | 


blies in the same number of man- 
The difference between 54.3 
13.4 is 10.9, Divide this by the 
quota of 43.4, and you will find they 
would have earned a bonus credit of 
25% for the day. 

The average weekly 
ings of the combined four groups 
ranged from a low of 13% at the 
start to a high of 32% the next to 
the last week of the contract, That’s 


And 


that no overtime is involved. 


hours. 


and 


bonus earn- 


not hay! bear in mind again 
The bonus percentage, of course, 
applied only to productive hours. An 
employee who could not contribute 
directly to the productive unit, fo1 
any reason whatever, asked permis- 
sion of his immediate supervisor to 
punch off the production job and 
be assigned to supplementary work 
paid for at regular straight time. 
With this incentive plan, the in- 
creased solely from ac- 


pay comes 


celerated production through im- 
provements in individual and group 


The 


through a decreased ratio of factory 


efliciencies. company _ profits 
overhead to volume of production 


and by augmenting manufacturing 
capacity without additional facilities. 

Among specific effects. clean-up 
time was cut down because care was 
taken that less clean-up was neces- 
tools and materials were han- 
The 


man 


Sary. 
dled 


studies, 


efficiently. 
taken by 
two-month period and then checked 
with union representatives, pin-point- 


more time- 


one over a 


THE 


OEE ILD 


ed operational inefficiencies. 


CIVILIAN PRODUCTION 

This main- 
tain an even balance betwe2n defense 
business and civilian production. The 
civilian production is highly diversi- 


company attempts to 


fied. In general, commercial air con- 
ditioning and refrigeration units are 
manufactured plus many types of in- 
dustrial products (largely for the oil 
industry), including aerial coolers. 
compressed air drying units, waste 
heat boilers, shell and tube exchang- 
ers, evaporative coolers, atmospheric 


tubular heat 


sections and 


recovery 
silence ers, 

Practically manufac- 
tured is built to specifications to suit 
the 


tomer. 


everything 


exact requirements of the cus- 
This makes the production 
problems essentially those of a big 
job shop. It that the 


would seem 


overall application of a group bonus 
incentive 


plan would be almost im- 
possible to devise and operate suc- 
cessfully. Such a plan, however, is 
slowly being adopted in a satisfac- 
tory manner. 

After three months of planning, 
preparation and time-study, the in- 
centive plan was put into effect for 
the air conditioning and refrigeration 
divisions. The coil and condenser de- 
partments were the first to operate 
under this plan with the metal de- 
partment following two weeks later. 
The plan is subject to a three-month 
trial period, during which the time- 
study data and operational methods 
reviewed revised. At first. 


the percentage of coverage was dis- 


are and 
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couragingly low, 


but it soon started 
rising. 


During the first week of operation 
under the incentive plan, the per- 


formance of the coil and condenser 
departments was 85% of standard. 
During the tenth week, performance 
in the coil department was up to 
126° and in the condenser depart- 
ment up to 131%, with incentive 
coverage on-about 35% of all jobs. 


The best 


ployee 


results, in terms of 
will be obtained 
when the coverage reaches 70% to 
80°, with a potential of close to 
25% extra bonus pay. 


em- 
earnings, 


Welding in the coil department. 
composed of 10 men, is mostly oxy- 


acetylene and 


welding brazing of 
piping. In the condenser department, 
the welding is mostly structural are 
on angle iron frames and 


pan 


welding 
small corners, with some torch 


cutting. 


TuBE FInNING MACHINES 


Through the acquisition of the 
Jackson Co., 
Hanson has added a new Industrial 
the manufacture of 
heavy heat exchange equipment, pri- 


Engineering Drayer- 


Division for 


marily for the oil and gas industry. 
For use in the Industrial Division. the 
company has purchased an unusual 
machine, said to be the only equip- 
ment of its kind. Its special function 
is to attach either steel or stainless- 
steel fins on steel tubes of diameters 
from | to 7 in. and with lengths up 
to 65 ft. Such finned tubes are used 
for heating and cooling oils, condens- 
er tubes and furnace tubes. 

The finning machine was set up in 
the plant by Arthur Powell, who now 
heads the D-H tube finning depart- 
ment. In photo 6, Powell (at right) 
is checking a 5 9/16-in. tube that is 
moving through the driving head. 
Besides turning the tube, the head 
three with serrated 
edges for forward thrust of the tube 
at a predetermined speed. The coil 
of steel strip from which the fins are 
made is fed to serrators and then to a 


carries wheels 


die that forms a shoulder at right 
angles to the fin serrations. A_roll- 
ing weld attaches the shoulder of 
the fin to the tube. 

On the particular job pictured in 
photo 6, the fin wrapping and weld- 
ing for one foot of tube length re- 
quired 60 turns, and a foot of tube 
was finned in 2 minutes and 20 sec- 
onds. On an average, 4 to 6 fins are 


welded per surface inch of tube. The 
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fin strip ranges from ' to 2 in. wide 
and from 0.012 to 0.0662 in. thick. 

The equipment for this special type 
welder 150-kva 
2-in. cop- 
per welding and ground wheels. An 
electronic tube converter changes a-c 


of seam includes a 


welding transformer and 


to d-c to operate d-c motors on the 
feed, Other electronic equipment in- 
cludes controls for current and weld 
cycles to 


conform to variations in 


shoulder thickness. 

The company has also purchased 
a copper-fin to tube welding machine 
(photo 7). This job is done in an 
different 
strip with shoulder is wrapped around 
the tube that the op- 
erator applies on the tube with a 
soldering stick and melts with an 
oxyacetylene torch. 


entirely way. The serrated 


over s&« yider 





NO “PIPE” FOR OLD KET 


(Continued from page 31) 





silver alloy stick to the header. He 
had just about burned up the spud; 
the header was badly oxidized, and 
Ket himself was nearly blind from the 
whiskey-laden sweat that had been 
running into his eyes. The swing shift 
thought it was a swell show. By three 
o'clock the forward engine room was 
beginning to look like Grand Cen- 
tral Station at the beginning of a 
three-day holiday. 


An Heat! It Does Tunes! 


One of the boys to whom Old Ket 
had been blowing off steam about his 
prowess as a weldor happened to 
come into the engine room about that 
time. He took one look at poor Ket 
figured had far 
enough. He took the torch away with- 


and things gone 
out saying a word, removed the tip 
with the 1 /16-in. orifice and installed 
a tip double its size. When he relit the 
torch, it had a flame 18-in. long that 
looked like a blast furnace. This Good 
Samaritan then started in to heat the 
copper header. After a minute or so, 
he reached into his back pocket and 
pulled out a length of phosphor- 
copper—15% silver rod containing a 
self-fluxing agent. Then he brazed the 
joint in less than thirty seconds. 
Kettlehead blinked 
stood there with his mouth gaping. 
Finally, he started to mutter, “Ill be 
an S.O.B.! I'll be an S.O.B.!” He 
walked up the engine room ladder, 
down the gang plank and out the 
front gate so chagrined that he never 


his eyes and 


1953 


did come back for his pay check. 

No one ever told poor Ket what 
the trouble was. He’s probably won- 
dering to this day. He had brazed 
lots of 5-in, copper pipe of 1/16-in. 
thickness in his time, and with a 44 
drill size tip too, and nothing like 
But this 
header was installed aboard ship and 
that made all the difference in the 
world. 

When Ket applied his torch to the 
header, the heat from it drove out the 
air and created a regular 


that had ever happened. 


vacuum. 
This pulled air up through the lines 
the lube oil tanks, 
which were next to the “skin” of the 
ship below the water line, with the 
It was that 
cold, cold air that Ket was heating. 
It poured through those lines so fast, 
you'd have thought the boiler was 
going full blast. When the larger-size 
lip was used, however, the amount of 


from down in 


sea water near freezing. 


heat around the joint was so great 
that the cold air didn’t get the chance 
to chill the heated metal. 

Alas, poor Kettlehead! 


Kettlehead Coat of Arms 


THIS SHIELD is similar to the original 
coat of arms of the first Sir Godfrey 
of Kettlehead, who was an armoret 
of King Arthur's day. Originally the 
coat of arms was only a large kettle 
with a small one inverted above it. 
This symbolized the fact that every- 
thing made by Sir Godfrey always 
leaked, Generations later the torches 
crossed and the goggles were added 
with cylinders and rods 
rampant. However, we still have the 
leaky kettle. Our boy, Kettlehead, 
nobly carries on the tradition of his 
ancestor Sir Godfrey. He 


welding 


never 
learned either. 





Sky Tower 
for Sky Harbor 


Unique control tower at Phoenix 
airport is of welded steel construction, and 
a better use could not be made of welding. 


BY T. B. JEFFERSON 








Door No 


_ 
bi 








STANDPIPE for water? No, a container for spiral stairs 
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M" outstanding feature of the Sky Harbor municipal 
airport at Phoenix, Ariz., is the control tower on the 
terminal building. As your plane taxis toward the build- 
ing, you realize that the tower is unique in appearance. 
Not until you have deplaned, and are walking by the 
structure, however, do you realize why: this tower has the 
appearance of a standpipe and would pass as one except 
for the crown of glass and steel on top. 

The tower is 92 ft above ground or 102% ft above its 
base, which rests two feet below the basement floor of the 
terminal building. The two-story control room is 81 ft 
above ground. The tower shell is 9 ft in diameter and is 
made up of 12 cylindrical courses or tiers. The seven 
lower courses are of %¢-in. plate; 
of 5/16-in. plate. 

Running vertically through the center of the structure 


is a 2-ft utility tube fabricated of 3/16-in. plate. This tube 


the upper five courses 


serves a dual purpose: (1) as a column to provide an 
internal anchor for the spiral stairs leading to the control 
room and (2) as a duct through which pass radio, tele- 
phone, teletype and electrical conduits as well as the hous- 


ing for heating piping. 

SHOP FABRICATION 

The tower shell was built in a manner quite similar to 
building of cylindrical steel 
tanks. The plate was fabricated in Phoenix by the Con- 
solidated Western Steel Corp. After the plates required 
for the various courses had been flame-cut to size and 
welded into 
shipped to the job site for field erection. 


methods employed for the 


rolled to shape, they were sections and 
Automatic submerged-are butt welds were made to join 
each course into a ring. The problems were no different 
than those normally encountered in tank fabrication. The 
various courses were positioned on turning rolls and auto- 
matically welded into 9-ft cylinders of varying lengths. 
In all, the 


of these sections, the first and the third, were three courses 
and varied in height from 21 ft 6 in. to 23 ft 6 in. Three 


tower was fabricated in five sections. Two 


sections were only two courses high and varied from 14 
ft 6 in. to 15 ft 8 in. All of the 


were made automatically, and all were of the square-edge 


circumferential welds 
butt type. The plates were spaced with a gap of 4 in. 
between them. 

Each joint was reinforced with a butt strap, generally 
12 in. wide and of the same thickness as the plate; i.e., 
the joint between %¢-in. plates was reinforced with a 
%@-in. butt strap, between 5/16-in. plates with a 5/16-in. 
butt strap These butt straps were made in two pies es. 
The two halves were welded with a circumferential fillet 
of the same size as the thickness of the strap, and the ends 
were then butt welded together, using a 60-deg vee-groove 
with a spacing of 4%4-in. at the root. The procedure was 
similar, whether the strap was welded in place in the shop 
field. 
merged-ar we lding was used in the shop; manual welding 
in the field. 


or in the The difference was that automatic sub- 


FIELD ERECTION 

Field erection started with the placement of a ring of 
114 -in.-thick steel on a footing two feet below the base- 
ment floor level. This ring has an outside diameter of 9 ft 
914 jn. It is held in place by 72 anchor bolts of 114-in. 
diameter. 

When the base ring had been firmly bolted in place, 
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the first section, 21 ft 6 in. high, was set on the ring and 
manually welded to it, using a %¢-in, fillet weld inside and 
out. Then gussets were welded to the ring and the shell 
at 36 locations. These gusset plates were flame-cut to a 
size of 445 by 6 in. and were welded by *-in. fillet welds 
all around. They were attached back to back, both inside 
and outside the shell. 

The four upper sections were welded one on top of 
another. All of the butt joints for these field welds had a 
60-deg vee-groove with 14-in, root spacing. The welds 
were manual and were made from the inside. These 
circumferential joints, with the single exception of the 
joint between the two upper sections, were reinforced 
with butt straps in a manner similar to that discussed in 
connection with the shop welding. 

The butt strap was omitted between sections four and 
five because it would have interfered with the mounting 
of the control house. However, this area of the shell was 
reinforced by six large gussets, which also serve as brack- 
ets to support the control room. These gussets, which look 
like curved fins or propellor blades, help to give the tower 
its unique “modernistic” appearance. 

In the circle at which the gussets were attached to the 
shell, there was a double ring of 6-in. channels, welded 
both inside and outside the shell. These two channels, in 
effect, form a curved box section with the shell plate at 
the center. Similar rings of 6-in. channels were also welded 
around the top of the shell, again both inside and outside. 
These rings added materially to the stiffness of the upper 
part of the tower shell. They also provide bearing surface 
for the structural members of the control tower cab and 
subcab assemblies. 

The tower shell was fitted with four doorways. The 
three lower openings provided entrances at the basement, 
ground floor and second floor levels. The fourth doorway 
was at the 92-ft level for entrance to the lower level of the 
control room. All doorways had a built-up sill and jamb, 
which were fabricated from %-in. plate. A 1-in. plate was 
used to reinforce the sill. 


(.AB AND SUBCAB 


rhe control room is surprisingly large, having a floor 
area of over 300 sq ft. It is technically named the cab and 
the assembly immediately below it the subcab. These two 
assemblies together make a hexagonal structure having an 
internal diameter of 16 ft. A walkway around the circum- 
ference brings the overall diameter to 22 ft 8 in. 

Cab and subcab were formed of plates and structural 
shapes (primarily channels) and were entirely field weld- 
ed. Despite the many heavy structural shapes employed, 
tack welding played an important part in the fabrication. 
Erection bolts had to be used only on the roof section, 
where the structural shapes had to be erected in short 
lengths. For the roof decking, 3/16-in. steel plates were 
used. Extensive use was made of plug welding for fasten- 
ing the floor plates to various structural members. 

Most of the field welding in the tower control room 
area was of the fillet type, 3/16 and 4 in., the size of the 
fillet depending upon the thickness of the material being 
joined. 

From the materials standpoint, less than 40 tons of 
steel shapes and plates were required. Combined with 
3,500 ft of weld beads, these 40 tons of steel have provided 
Phoenix with the most unique airport control tower in 
the United States. It is also a very sightly structure. 
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(see also front cover ) 


TOWER after completion of erection but before the 
terminal building was built (see the picture below) 


TERMINAL building and tower looking from street side 
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and SEE profits increase. 
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Paste This in Your Saleshook! 
To SELL MORE: Sell in such a manner that vour prospects can 
SEE the products; so that they can sEE the things you tell them 
about what the products will do; so that they can sEE the ad- 
vantages you talk about: so that they can SEE proot of the claims 


you have made. If you sell this way, you will see sales grow 








See-manship in Selling* 


BY ROY W. POE 


Sales Manager, Tweco Products Co 


Me. a man has said, by way of 
“] recall 


apology, can your 


face, | can’t remember your name.” 
Did you ever stop to think why that 
should be? The reason is basic: we 
see a man’s face, but we only hear 
the man’s name. There is a tremen- 
dous difference in the strength of the 
impressions we receive between the 


eyes and the ears. 


600,000,000 Eye IMPRESSIONS 


A friend of mine is an eye spe 
cialist. He is quite a noted doctor, 
who has 
miraculous operations. He told me 


performed some almost 
some things that amaze me. For ex 
ample: there are 100,000,000 tiny 
fibrous nerves that lead from the eyes 
to that section of the brain which re- 
ceives the images we see. Each of 
these hundred nerves is 
capable of sending six impressions at 
one time to the brain. That means a 
total of 600,000,000 impressions, all 
making up a part of the picture we 
are seeing. Is it any wonder that we 
can see so many things? Why we 
can take in the minutest details at a 
single glance? 


million 


In comparison, the ears are feeble 
in transmitting messages to the brain. 
Another thing my doctor 
told me is that we are prone to be- 


friend 
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lieve the things our eyes show us. 


lhe things we hear, we accept on 
faith in the person we are talking to 
rhe things we see, we accept on our 
own judgment. That difference ex- 
tends to the printed and the spoken 
word. We are much more apt to be- 
lieve something we read than some- 
that tells us. 

If you want to increase the effec- 
calls, tie 


them into visual impressions and the 


thing somebody 


tiveness of your sales 


strength of the printed word 


Wy Businesses Far 


A recent report, 
Bradstreet, 


put out by Dun & 
reasons tol 
195] 


Over 25 different rea- 


gives the 


business failures in among 
Ww holesalers. 
tour 


These 


sons were listed, but there were 


major causes for the failures 
as follows: 

17.4% 
sales 

18.1% failed 
difficulties 
3.8% failed for 
difficulties 

13.8% failed for competitive 


were 
failed for inad quate 


for 


recely ables 


inventory 


weakness 
If you total up the first and last 
figures, you will find that 61.2% of 
the attributed di- 
rectly to lack of sales ability. Add- 
ing the receivables difficulties, which 


failures can be 


are the direct responsibility of the 
sales department, 79.3% of all fail- 
ures are because of the sales depart- 


ment, 


THE 


If lack of sales is such a contribut- 
factor to 
shouldn't be 


mind about the importance of the 


ing failure. then there 


any doubt in anyone's 


sales department. nor about the im- 
portance of carrying on a continuous, 
aggressive sales promotion campaign 
at all And traveling 
the country from end to the 
other, I see the bulk of the welding 
distributors spending ten times more 


times. yet. in 


one 


effort on the details of running the 
business than they spend on sales. 
They spend thousands and thousands 
of dollars on trucks and other equip 
ment to deliver the merchandise after 
it is sold and yet hesitate to spend 
the effective- 


ness of the men who are responsible 


ten dollars to increase 
for getting the sales. 


GET 


The the 


better merchandising and better per- 


STARTED TODAY 


way to start on road to 
sonal selling is to do the things you 


already know you should be doing 
but have never found quite the time 
to do. As a second step, gather new 
from 
books, publications, observation of 


put 


ideas from your associates, 


other types of businesses and 
them into operation in your own busi- 
ness. 

All welding distributors, presum- 
ably, know how to use promotional 
Continued on page 15) 

*Abstract of a talk before the annual 
convention of the National Welding Supply 
Association, Cincinnati, May 12, 1953 
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Coils of Welding Guiteh 5 


Transformer 





Travel Motor 


7—SCHEMATIC diagram of automatic welder circuit used for rebuilding 
operations. The autotransformer, ammeter, voltmeter, contact switch and 
travel switch are all located in the control panel. Control of are length 
is accomplished entirely by the welding head. The autotransformer sets 
the voltage range but has no direct effect on the control of are length 


re Length— 


urrent—Voltage 


Key to an understanding of automatic welding 
is in the relationship between the above three variables. This 
installment tells you how to maintain a steady are and how to 


get smooth welds on cylindrical workpieces. 


BY BRUCE L. BAIRD plained why are length always cor- 
Welding Products Division, responds to voltage drop and why the 
m Manganese Steel Division shortening of an arc also results in an 

an Brake Shoe Company izcrease in welding current. From 

this, he explained the operation of 
rod feed: how you can maintain a 
PART TWO constant arc length if you vary the 
rod feed and how you can allow the 
his “back to fundamentals” article are voltage itself to drive the welding 

is easy to read and tells you what you head. Now take up the story from 


need to know about automatic weld- here. 

ing. In case you missed the first in- 

stallment (THE WELDING ENGINEER 

July, 1953). Author Baird went back Wi an arc is unstable, it will 


to the five simple electrical devices frequently be snuffed out and 


the electrodes often “frozen” to the 


that make up an automatic welder: 
work. Arc instability is therefore a 


the relay, the transformer, the auto- ‘ bl , Idi 
es major problem of automatic welding. 
fransformer or voltage divider, the a) I ° , “es 
An automatic welder relies on an 
electric motor and the generator, He . . : 
; } j aa “I increase or decrease in rotational 
describe ach of these 2. un ° 4 ; 
CIe0en Co ! in turn, wit speed of the welding head to maintain 


a stable arc. Hence it is influenced by 
ciple. Then he put the parts together the inertia effects that are caused by 
to get an automatic welder. He ex- speeding up and slowing down the 


sketches to show the operating prin- 
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SET-UP is for rebuilding of tractor 
idler wheels by automatic welding 


moving parts of the motor. When 
compensating for changes in are 
length, the electrical circuits must 
overcome these inertia effects. 

W ith an a-¢ welder, for a given rod 
of a given diameter, arc instability 
can occur because: (1) the trans 
former open-circuit voltage is too low, 
(2) the power line feeding the trans- 
former is too weak, or (3) an exces 
sively low current setting is being 
used. 

With a d-c welder, for a given rod 
and diameter, the low current setting 
is usually the only cause of are in- 
stability that need be considered, 


TRANSFORMER VOLTAGE 


The open-cire uit voltage of a trans- 
former is the voltage that is read on 
the voltmeter across the are before 
commencing to weld. It is a charac- 
teristic inherent to the particular 
transformer. A typical transformer 
for automatic welding is designed to 


39 











Drive Reit 


/ 




















8—ROD FEED: the roll 


forces the wire against drive roll 


pressure 
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Direction of Rotation = 





9—MOLTEN metal must solidify 
before it can be pulled by gravity 





Electrode 








Direction of Rotation 
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10—ELECTRODE “lead” is impor- 


tant to weld metal solidification 


show an open-circuit voltage of 80 
volts when the primary coil is con- 
nected to either a 220- or a 440-volt 
line. As a general rule for an a-c auto- 
matic welder, for a given rod and 
diameter, the higher the transforme: 
open-circuit voltage, the greater the 
arc stability. 
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A weak power line (weak in terms 
of kva, not voltage) will have the 
same effect on arc stability as a low 
open-circuit voltage. (If the trans- 
former feeding the shop hasn’t suff- 
cient capacity, it will become over- 
loaded and therefore its voltage out- 
put will drop.) 


CURRENT SETTING 


The position of the transformer cur- 
rent selector is a measure of available 
welding power. A high current set- 
ting means a relatively large amount 
of available power; a low current 
setting the reverse. 

For every rod diameter, there is a 
minimum welding current. Below this 
minimum, the inertia effects will 
cause the arc to become unstable. As 
an example, with a 5/32-in. rod, the 
minimum alternating current is often 
in the range from 300 to 325 amp; 
with 
from 325 to 375 amp. In general, the 
larger the rod diameter, the higher 
the minimum current required. 


3/16-in. rod, it is in the range 


Wat To Do WHEN 


When a transformer of low open- 
circuit voltage combines with a low 
current setting, the welding power is 
often insufficient for a stable arc. To 
be speeific, a transformer with an 
open-circuit voltage of 65 volts may 
not sustain a stable arc at 300 amp 
when welding with a 5/32-in. rod 

Usually you can correct arc insta- 
bility by increasing welding current. 
Sometimes, however, this is no true 
solution because your work may be 
thin-gage material and unable to take 
any more heat. In this event, check 
the main power supply line to see if 
you are losing power. This can be 
done by taking a voltage reading 
across the primary terminals of the 
welding transformer before and after 
commencing to weld, If the voltage 
decreases more than 10% after com- 
mencing to weld, arc instability may 
be encountered. If the line is okay, 
then you might try substituting a 
transformer of higher open-circuit 
voltage. If this is not available, your 
only remedy is to substitute a rod of 
smaller diameter for the one you are 


using. 


Metuops oF Arc SHIELDING 


Automatic welding can be classi- 
fied by the arc shielding method used. 
These are: (1) open arc, (2) inert- 
gas shielded and (3) submerged arc. 


The open-are method employs a 


bare or coated electrode. Its applica- 


tion today is limited to types of elec- 
trodes producing weld deposits that 
are not greatly affected by the ab- 
sorption of atmospheric gases. 

In the inert-gas method, the molten 
weld pool is shielded by a gas, such as 
helium or argon, to prevent it from 
absorbing atmospheric gases. 

The third method is 
submerged-are welding, in which a 
granular flux is poured on top of the 
arc, This is probably the most pop- 


automatk 


ular of the automatic welding proc- 
esses used today. 

Let us have a closer look at that 
granular flux compound. 

The function of the flux is to shield 
the arc. Most submerged-arc fluxes 
are a mixture of various silicates. The 
most popular ones contain a percent- 
age of manganese. A portion of the 
manganese is deposited in the weld, 
while a portion of the alloys in the 
electrode is picked up by the solidi- 
fied flux. In spite of this adulteration, 
the solidified flux can be reground 
and used over again. However, diffi- 
culty will be encountered when rods 
of different alloys are used with the 
same reground flux. As an example, 
a rod high in chromium will leave 
chromium in the flux. If now the flux 
is reground with a low- 
chromium rod, in an application where 
chromium will affect the weld deposit, 


and used 


a poor deposit is apt to result. 

Because of the welding heat, a por- 
tion of the flux is melted and solidi- 
fied over the weld deposit. The solidi- 
fied flux must be removed before a 
second pass can be made. 

The granular flux will conduct cur- 
rent molten. With 
automatic heads before you can strike 
an arc, you have to place a small ball 
of steel wool between the end of the 
electrode and the workpiece. The steel 
wool is burned the instant welding 


only when some 


voltage is made available at the elec- 
trode, and the resulting heat melts a 
small volume of flux around the elec- 
trode. This enables the welding cur- 
rent to be conducted, and the heat of 
the arc then continues the melting 
process without further attention. 
Many automatic 
equipped with automatic starters and 


welders are 


do not require a ball of steel wool 
for striking the arc. 

A schematic of an automatic welder 
circuit appears in Fig. 7. The auto- 
transformer, ammeter, voltmeter, con- 
tact switch and travel switch are all 
located in the control panel. Control 
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of are length is accomplished entirely 
by the welding head: The autotrans- 
former sets the voltage range but has 
no direct effect on the control of arc 
length. 

This particular welder (Fig. 7) is 
one used for rebuilding operations on 
work that may be rotated beneath the 
arc. The special problems that are 
encountered with cylindrical work- 
piec es will be discussed later on. 


Rop FErep 


All automatic welders feed the rod 
to the weld by means of some type of 
drive roll, which is attached to the 
output shaft of the head. Usually, an 
adjustable, spring-loaded pressure roll 
is also used. It is the purpose of the 
pressure roll to force the electrode 
against the drive roll, as shown in 
Fig. 8. Most drive rolls are machined 
with a knurled V-groove, into which 
the rod is forced by the pressure roll. 

Excessive pressure against the drive 
roll will crush any tube-filled elec- 
trode. Furthermore, excessive pres- 
sure wears the knurls from the V- 
groove and actually handicaps the 
control of the head by forcing it to 
do the work of making deep knurl 
impressions in the electrode. For this 
reason, light roll pressure is recom- 
mended. 

Under ordinary conditions, only a 
minor amount of drive roll pressure 
is required to feed the rod without 
slippage. When excessive pressure is 
because the 
knurls on the drive rolls are worn 


required, it is either 
(this will happen only if excessive 
pressure has been used previously) or 
because the rod is not being held 
deeply enough in the V-groove for 
the knurls to take effect. 

The drive roll sketched in Fig. 8 is 
split, and the two halves are separated 
by shims. With this type of drive roll, 
the addition of a shim will often cor- 
rect for slippage by allowing the rod 
to seat deeper in the V-groove. 

Some manufacturers of automatic 
welding heads provide a_ separate 
drive roll for each size of electrode. 
The knurled grooves of each roll are 
machined to fit its particular electrode 
size. 


CYLINDRICAL WORKPIECES 


Automatic welding is frequently 
used for the rebuilding and hard- 
facing of cylindrical objects such as 
tractor rolls and idlers. This intro- 
duces a special problem. When you 
want to achieve a smooth weld on the 


surface of a cylinder, the molten 
metal must solidify before gravity is 
able to affect it. This means that it 
must solidify on the top side of the 
workpiece within a cylindrical area of 
the approximate size indicated by Fig. 
9. If the weld does not solidify within 
this area, the molten metal will tend 
to run as the workpiece is rotated. 
Then ridges and lumps will appear on 
the built-up surface. The weld metal 
must be carried to the top side of the 
work cylinder while still molten and 
must solidify before it reaches the ex- 
treme downhill side. 

Four factors determine the solidifi- 
cation of the weld within the proper 
area. These are: (1) the speed of 
rotation of the workpiece, (2) the 
amount of welding current, (3) the 
position of the electrode with respect 
to the center of rotation of the work- 
piece, and (4) the heat build-up in 
the workpiece. Of these, (3) the posi- 
tion of the electrode is the most im- 
portant. It must be forward (in a 
counterrotational direction) of the 
vertical from the center of rotation 
(Fig. 10). 


ELECTRODE “LEAD” 


The position of the electrode for- 
ward of the center of rotation is gen- 
erally known as the lead (Fig. 10). 
For most cylindrical work, the lead is 
set from 1 to 2 in. forward of center. 
If the lead is set correctly, a bead 
with a flat, smooth back will be de- 
posited on the surface of the work- 
piece, and successive beads will over- 
lap smoothly. If the lead is too small, 
the back of the bead will begin to 
arch. 

The arching of the back of the bead 
is the first sign of insufficient lead. 
The second sign is the appearance of 
a small ridge between each bead as 
the beads overlap. The third sign is 
the appearance of lumps and runs on 
the welded surface. 

If the lead is too great, the bead 
will often weave slightly rather than 
lay on the surface in a straight string- 
er. Also, molten flux will tend to pour 
down the forward side of the work- 


piece. : 


By watching the bead contour, the 
operator can correct the lead as the 
weld progresses and thus achieve a 
rebuilt surface of good appearance. 

Perhaps an effective summary of 
the high points of this article can 
best be accomplished by means of an 
operator’s trouble-shooting check list. 
Here it is: 
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Trouble-Shooting Tips 








I. When arc instability is encoun- 
tered: 

a. Check the power supply line 
to determine if it is being 
overloaded, 

. Check the open-circuit volt- 
age of the welding transform- 
er. 

», Check the welding current 
and if possible raise it. 

d. Investigate the use of small- 
er-diameter wire, 

Il. When poor weld bead contour 
is encountered: 

a. Check the lead. 

b. Check the rotational speed 
of the workpiece (usually set 
to establish a surface speed 
of from 20 to 30 ipm). 

c. Check the welding current. 

welding current 
causes excessive heat build- 
up). 

d, Check the heat build-up in 
the workpiece. (Heat build- 
up is a function of welding 
current, the size of the work- 
piece and the elapsed weld- 
ing time.) 

III. Electrode crushing: 

a. Check feed roll pressure. 

b. Check feed roll wear. 

c. Check the seating of the rod 
in the V-groove of the feed 


( Excessive 


D-C WELDER is used for an auto- 
matic rebuilding job. Cylindrical 
workpiece is a dredge ladder roll 
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1—MAINTENANCE tools themselves need 2 


maintenance. Here is the repair station 


GEARS like the big ones in foreground are flame-hardened by 


this set-up. They four times 


‘Vital Tools for 


selves subject to maintenance. Photo 


will outwear untreated gears three to 


Spectacular jobs attract attention. In steel 


mill maintenance, however, it is the day-to-day routine 


work (often repetitive) that pays the biggest dividends. 


BY WALTER E, SCHAEFER 


W elding 
Gadsden 


Der elopment and Engineer 


Republic Steel Co., tlabama 
NULFSTEEL Works of Republic Steel 
¥ Corp., is an integrated steel plant, 

producing finished plates, pipe, bars, 

sheets, nails, fencing, and wire; con 
crete reinforcing, matt, bar joists 
bolts and nuts. A coke 
ovens, two blast furnaces and eight 
open hearths operate at full capacity 
to provide sufficient carbon steel to 
supply these various finishing mills. 

A blooming mill and rod mill roll 

the semifinished steel. 


battery of 


300 MEN FOR MAINTENANCI 


Our plant contains complete shop 
and service facilities for maintenance. 
We can handle anything from the re- 
pair of delicate instruments to the 
rebuilding of blast and open-hearth 
furnaces, Nearly 300. men 
oxyacetylene equipment for mainte 
nance purposes, The welding depart- 
ment has 48 employees while the rig- 
ger, machine, electrical, locomotive 
and car, pipe and boiler shops and 
the foundry each have a number of 
men who can cut, heat treat, gouge, 
weld, heat or melt with the oxyacet- 


handle 
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ylene flame. Millwrights and motor 
inspectors, who are under the joint 
supervision of the maintenance su- 
perintendents and their own super- 
intendents, make up the balance of 
the 300 work 


an oxyacetylene flame. 


men who daily with 
For this crew of maintenance weld- 
a central source of supply for 


ors, 


acetylene and oxygen is_ provided. 
Liquid oxygen is delivered to a stor- 
age tank having a capacity of 1,500, 
000 cu ft. This system can deliver 
up to 100,000 cu ft per hour. For 
acetylene, there are three 300-lb and 
one 500-lb medium-pressure gener 
ators, but about one-half of the acet 
The 


acetylene and oxygen are distributed 


ylene is purchased in cylinders. 


through pipelines to all major points. 
In addition, we have many portable 
oxyacetylene welding and cutting out- 
fits to service locations where piped 
Over 100 


welding and cutting outfiis are in use 


gases are not available. 


as well as many other pieces of equip- 
ment that burn acetylene. 


VIAINTENANCE FOR MAINTENANCI 
These maintenance tools are them- 


al 


€ 
2 
; 


the annué 
Acetvien 
April 13-15, 195: 


*Abstract of paper given at 
meeting of the International 
Association, Atlanta, Ga., 


| shows our repair station for torches, 
regulators and allied equipment. All 
equipment is repaired in accordance 
recommenda- 


with manufacturer's 


tions, using the proper replacement 
parts and tools. When the equipment 
leaves the repair station, it is equiv- 
alent to a new piece. 


There 


hundreds of pounds of steel. cast iron, 


are rare occasions where 
bronze are used on a spectacular job. 
However, our maintenance work has 
been so organized that most jobs are 


handled on a routine basis. 


HARDENING AND HARDFACING 


Photo 2 shows an interesting job 
that 
ening of gears. A tractor-type cutting 


saves money in the flame-hard- 
machine supports the torch head and 
controls the speed of travel. The 
flame-hardening is done after finish 
machining. The operation is simple: 
the teeth are merely heated to a pre- 
then 
quenched with water. This results in 


determined temperature and 
a hardened zone varying in depth up 
to approximately 4 in. The hardened 
metal resists wear approximately 
three to four times as long as an un- 
treated gear. 

In the foreground of this picture 
are types of gears that are handled 
regularly: coke plant pusher drive 
gears of SAE 1035 steel. tilting table 
gears for the 112-in. plate mill and 
bevel gears of SAE 4340 alloy for 
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3—INGOT tong bits must be resurfaced frequently because they 4—HARDFACING restores the welding 
have to grip white-hot ingots. Alloy is chromium-cobalt-tungsten rolls after severe wear in the pipe mill 


Vital Maintenance Jobs 


5—PIPING is often fabricated. Here a header is 6—GEAR blanks of assorted sizes are flame-cut as 
being made for door frame of an open-hearth furnace required from steel plates of the proper thickness 


7—GOUGING out a bearing of a 8—POWDER cutting process (with 9—WIRE rope is fused by weld- 
plate mill. This cracked bearing an iron-aluminum powder) slices ing torch so severed strands will 
was first welded on opposite side off a riser from a brass casting not unravel. A smooth end results 
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10——AIR-ACETYLENE flame is 


the blooming mill table rolls. These 
table rolls receive a slab rolled from 
a 48-in. square ingot on the 7,000-hp 
blooming mill. 

Many wearing parts are hardfaced 
with special rods such as a chromium- 
cobalt-tungsten type. Photo 3 shows 
an operator applying the chromium- 
cobalt-tungsten rod to ingot tong bits. 
A heat-resistant alloy is needed be- 
cause the tong points come into con- 
tact with hot ingots. The chromium- 
cobalt-tungsten alloy retains its hard- 
ness even at the high temperatures in- 
volved, Its value is especially appar- 
ent when charging cold ingots and re- 
moving hot ones. On straightening 
machine wire mill guides, the chro- 
mium-cobalt-tungsten rod is used be- 
cause of its excellent wear resistance. 
When properly applied, this type of 
rod increases the life of the part as 
much as three to five times. 

Photo 4 shows the method used to 
hardface the welding rolls of the pipe 
mill with oxyacetylene-applied chro- 
mium-cobalt-tungsten rod. These rolls 
wear rapidly under the combined ac- 
tion of heavy pressure, mill scale, 
high temperature and an abrasive 
welding flux. They are now resur- 
faced four to five times, bringing the 
total life of a roll to about fifteen 
times the life of a hardened alloy 
steel roll that is not resurfaced. 

Another job that is performed by 
our apparatus repair department is 
the brazing of tungsten-carbide cut- 
ting bits to tool shanks. The oxyacety- 
lene flame performs this job best be- 
cause of its speed. 

Piping, particularly small-diameter 
piping, must be replaced on many 
occasions. Here again the oxyace- 
tylene torch is invaluable. Photo 5 
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used 
shop to solder on the commutator of a big mill motor 


in the electric LI— WELDING 


shows a header being fabricated for 
a door frame of an open-hearth fur- 


nace, 


CUTTING AND GOUGING 


Gear blanks of various sizes are 
cut from various thicknesses of ma- 
terial by portable cutting machines. A 
typical illustrated in 
photo 6. These gear blanks can be 
cut very rapidly. The labor cost is 
only one-tenth that of a forged blank, 
and the quality is better than that 
of a cast blank. 

I would like to point out at this 
time that our maintenance men are 
best equipment 
training. The result is that our ac- 
cident and 
both low, and our employee relation- 
ship is good. 


operation is 


given safety and 


frequency severity are 


When equipment fails, it is neces- 
sary to weld it and get it back into 
service as quickly as possible. Be- 
fore welding can be performed, how- 
ever, the fracture must be properly 
prepared. In a great majority of 
such cases, we use oxyacetylene goug- 
ing to remove the metal in the form 
of a “U” so that the resultant weld 
will be completely solid. The flame- 
gouging technique is very flexible 
and is probably 15 to 20 times faster 
than pneumatic chipping guns. The 
gouging process is also valuable for 
the removal of defects from castings 
cra ked 
bearing for a plate mill is being 
gouged after having been 
on the reverse side. 


and welds. In photo 7, a 
welded 


Another valuable maintenance tool, 
powder cutting, is shown in operation 
in photo 8. By introducing an iron- 
and-aluminum powder mix into the 
reaction zone, it is possible to cut 


of cast-iron 


rolls for a bar mill re- 


quired a skilled weldor—and considerable preheating 


up refractory metals such as cast 
iron, brass, bronze, copper, stainless 
steel and sand-encrusted castings. II- 
lustrated removal of a 


riser from a brass casting. 


here is the 


A very interesting little job is shown 
in photo 9. The rigger is fusing a 
wire rope so that the strands will be 
welded together and not become un- 
raveled. All crane cables are cut in 
this manner. The cutting, which is 
really melting, is accomplished by 
using only the preheat flames of a 
cutting torch. 

In the machine shop, oxygen and 
acetylene are utilized in a somewhat 
different 
metal spraying. The application of 


fashion in the process of 
this process is being extended by an 
oxyacetylene reflow operation follow- 
ing the spraying. The resultant coat- 
ing outlasts five hard chromeplated 
plungers on Kobe pumps of 2,500 psi. 

In the electric shop, the air-ace- 
tylene flame is popular. Photo 10 
shows its use in soldering on a com- 
Another, 
job was to silver solder brass studs 
in the back of contact tips for the 
controls of the blast-furnace skip 
hoist. 


mutator of a mill motor. 


In the welding shop, we find con- 
siderable braze welding going on. A 
nail machine frame was braze welded 
with only torch preheating. The cast- 
iron bar mill rolls in photo 11, how- 
ever, required considerable preheat. 
Wobblers built up by skilled 
oxyacetylene operators so that no 
machining or grinding will be re- 
quired. Roll surfaces are also built 
up when a small section has been 
broken out. 


are 


The production of piping of large 
diameter requires copper chill bars. 
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These were originally made by drill- 
ing solid copper bars to provide 
passages for cooling water. After 
about one-third of the copper had 
been worn off, the water passages 
would become exposed, and the bar 
had to be scrapped. Photo 12 shows 
method: milled-out steel 
plates are oxyacetylene soldered to 
solid copper bars, enabling us to 
use nearly all of the copper. The steel 


the new 


part of the bar is used over and over, 


whenever it is make 


necssary to 
a new chill. 

The boiler shop has flame-cut and 
weld fabricated nearly every type 
of structural component required in 
the district that can be made from 
plates and slabs. In conjunction with 
other departments, this shop rebuilds 
or makes from open- 
hearth buckstays to charging ma- 
chines, from open-hearth doors to 
scrap cranes, from pan cars to refuse 
dump cars and from building col- 
umns to blast furnace tops. 

I believe 


how 


everything 


illustrations indi- 
extremely valuable a tool 
the oxyacetylene flame is in steel- 
mill maintenance. With it, parts can 
be surfaced with special alloys to in- 


these 


cate 


crease wearability and corrosion re- 
sistance. Cast-iron parts can be re- 
paired: either by fusion welding with 
cast-iron rod or by braze welding 
Almost all metals 
and _ alloys aluminum, 
Monel nickel 
tylene welded. Oxygen and acetylene 
used for flame- 
hardening, flame-softening and flame- 
strengthening and to remove paint 
and scale from old steel so that the 
surface is excellently prepared for re- 
painting. 


with bronze rod. 
stainless, 


and can be oxyace- 


gases also be 


can 


12—CHILL bars for pipe produc- 
tion are made by soldering copper 
bars to milled-out steel plates 





SEE-MANSHIP IN SELLING 
(Continued from page 38) 





literature. All of you have literature, 
for I have seen stacks of it around the 
country. The point I wish’ to empha- 
size is that very few distributors use 
much literature. At least, I have not 
noticed much use of it. 

For the distributor or the salesman 
who wants to increase sales, there isn’t 
a better or less expensive way to do 
it than through promotional litera- 
ture. Perhaps the reason we don’t do 
a better job of it is because we don’t 
realize the real value of it 
can do to stimulate 


what it 
and accelerate 
sales. We think we must get out and 
talk—talk—talk. 

To get back to the importance of 
the things that our eyes tell us, imag- 
ine the trouble you would have trying 
to sell a welding machine to a blind 
man who had never before seen one. 
Yet many salesmen seem to work on 
the basis that their prospects are 
blind. They might as well ask the 
prospect to close his eyes while they 
are trying to sell, 


BAREHANDED SALESMEN 
Silly? Of course. And so is the 
salesman who goes on a call with just 


his bare hands. His customer might 
as well be blind for all he will learn 
and remember of the salesman’s visit. 
The only time a salesman should be 
barehanded is when he shakes hands. 
Can you think of anything more 
empty than watching a television set 
with the picture blacked out? Well, 
that is just the way a salesman is 
operating when he goes in to talk to 
a prospect with nothing to show. 
Printed literature offers a tremen- 
dous opportunity to take advantage 
of the effectiveness of visual selling. 
All manufacturers of welding equip- 
ment have available printed literature. 
Most of them offer full-line catalogs, 
single pages, mailing pieces, envelope 
stuffers, service bulletins, etc. All of 
these different pieces of literature 
have a definite place in your visual 
selling program. You know how to 
use them—but do you do it? 
Methods of distributing printed 
matter will vary according to the size 
of your operation. | know a distribu- 
tor who operates largely from route 
trucks and has only one direct sales- 
man. The drivers are on the run all 
the time and have little if any time to 
sell. This distributor has the route 
men hand out envelope stuffers at 
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every stop. If the customer is out, he 
wraps a piece of literature around the 
regulator and holds it in place with 
a rubber band. This kind of a pro- 
gram is carried on once a month, and 
at the end of the year they have put 
a tremendous amount of literature 
into the hands of their customers, 
Pictures Mape ATTRACTIVE 
Another distributor has had large 8 
by 10 pictures taken of various sec- 
tions of his store. He mounts these on 
stiff cards with a cellophane cover 
over them. The driver-salesmen carry 
sets of these photographs and show 
them to their customers. It’s a neat 
way to point out the good stocks that 
the distributor various 
items. Many a customer never darkens 
your door and has no idea of the in- 
vestment and stock you carry. 


carries of 


Down in the good state of Louisi- 
ana, the Braun Welding Supply has 
done a clever job of promotion on a 
limited budget. Mrs. Braun has a lot 
of artistic ability at drawing pictures 
of the female sex. By using Govern- 
ment postal cards and doing their 
own work, the Brauns devised a series 
of mailing pieces that were most effec- 
tive. I understand these postal cards 
almost became collectors’ items. Each 
of them told a product story. 


Epits His Own 


There is a growing interest among 
distributors in getting out their own 
publications and house organs. Paul 
Haygood, of the Louisiana Welding 
Supply, Baton Rouge, has put out a 
small house organ that has produced 
direct sales he can trace. Other dis- 
tributors are doing the same with 
good results. 

Yes, there are many ways to use 
printed literature, all of them effec- 
tive. The voice of authority carried 
by printed literature is far more po- 
tent than the spoken word. This val- 
uable asset is often overlooked, and 
yet all of us are willing to accept the 
written word before we will the one 
that is spoken. Alert sales people are 
aware of this fact and use literature 
to back up their statements, The most 
successful salesmen take great care to 
make their selling statements agree 
with product literature. 

I would like to remind you in clos- 
ing that your suppliers are offering 
you, free, printed literature worth 
hundreds of dollars. Correctly used, 
it can bring in many thousands of 
dollars worth of additional sales. 





STANDARD farm implements are fine for the farmer 
who grows major crops but must be altered to meet the 
requirements of such crops as avocados and lettuce 


ENOUGH 


spare 


parts to 
customers might require simply 


farm implement dealers who wish to stay in 


make all 


cannot be 


the changes that 
stocked by 


business 


Farm Implements 


When you buy a ready-made suit, a tailor alters 


it to fit your individual measurements. Aided by welding, 


the farm implement dealer can now offer the same service. 


BY THOMAS A. DICKINSON 


I N THE manufacture of farm imple- 


ments, as in the manufacture of 
automobiles and airplanes, a certain 
amount of design standardization is 
necessary to produce a mass market. 
In order to sell tractors to the great 
majority of farmers, who cannot af- 
ford to pay more than $2,000 for one, 
such a manufacturer as the Interna 
tional Harvester Co. must 
trate on the production of a few spe- 
cific models that will 
quirements of farmers growing major 
crops wheat, corn, cotton, etc. 


concen 


meet the re- 


This is fine for the farmers who 
grow our more important crops since 
they can buy farm implements right 
out of stock that will do what they 
want them to Unfortunately, 
many of the most profitable crops are 
not required in large quantities, and 
they cannot be produced with imple- 
ments of the types used for the culti- 
vation of majer crops. For instance, 


do. 


the grower of celery can't make use 
of a standard crop-dusting machine 
because the wheel base is too narrow 
to permit operation in a celery field 
without considerable damage to the 
crop. 

If the celery grower has an abun- 
dant supply of cheap labor, it would 
be a simple matter for him to dust 


16 


his crop without machinery. If he 
had access to an unlimited supply of 
capital, he would, no doubt, find it 
worthwhile to have his crops dusted 
by airplane or to have the implements 
he needs made to order at various 
machine shops. Farmers in general. 
however, are neither wealthy nor 
blessed with a plentiful supply of low- 
cost labor. So what can be done? 


Here's ONE ANSWER 


The Southern Equipment and Sup 
ply Co., San Diego, Calif., is 


vinced that the answer to this ques- 


cone 


tion consists in making effective use 
of welding equipment. It has proved 
both for 
farmers and for the retailers who sell 


a very profitable answer 


farm implements. 
Clifton 


Equipment’s sales manager: 


Says Coates, Southern 
“It’s simply a matter of using weld 
ing equipment to alter or rebuild 
standardized farm implements so that 
the implements will meet the require- 
ments of specialized farmers.” 
Coates, it should be noted. is the 
current president of the California 
Farm Associa- 


Implement Dealers’ 


tion, 
Welding equipment is nothing new 
to the average farm implement deal- 


er. Like the automobile dealer, he 


learned long ago that it is not prac- 
tical to sell 
without a plan and facilities for giv- 


expensive machinery 
ing customers repairs and servicing 


as needed. Accustomed as they are 


to the use of welding equipment for 


repair operations, however, many 
implement dealers have to date been 
reluctant to alter the equipment they 


sell. 

“How can we afford the ill-will we 
might create if we didn’t do a good 
job?” they “How. 


stance, could we expect to sell a new 


reason. for in- 
tractor to a farmer if his last machine 
had a broken axle every week or two 
the wheel base?” 


after we widened 


The farm implement dealer knows 
he Is capable of doing a good repall 
job. He is not convinced, however, of 
his abilities as an engineering design- 
er of farm machinery. There's still a 
big gap to span between the cus- 
tomer’s need for such a service and 
its availability. 

Meanwhile, implement manufactur- 
ers, anxious to broaden their markets, 
are attempting to solve the problem 
by designing their products so as to 
facilitate 


training field engineers to help deal- 


alterations. They are also 


ers service personnel adapt equip- 
ment to the requirements of special- 
ized customers. 

“Most says Cliff Coates 
“can get sound advice from the man- 


dealers.” 


ufacturers who produce their equip- 
ment if they will only ask for it.” 


Coates believes it’s worth the deal- 
ers while to take the extra trouble 
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WELDING and flame-cutting equipment has long been 
implement dealers to make repairs. Most of 
them have the facilities needed for remodeling jobs 


used by 


SPECIAL 


‘Tailored to Fit 


because farmers needing special 
equipment are usually in a position to 
whatever alterations 


pay for may 


cost. As an example, an avocado 
grower can afford to pay a substantial 
sum to have the body of a conven- 
tional tractor lowered two feet (neces- 
sary for use in an avocado grove) 
much 


larger margin of profit per acre than 


because the grower earns a 


the wheat or cotton farmer. 


WHERE WeLpING Comes IN 


Welding equipment is especially 


important in the reconstruction of 


farm implements. It simply would not 


be economically possible for a man- 
make (or a dealer to 
stock) all the special parts that might 
To be able to supply 
tractors of varying wheelbase dimen- 


ufacturer to 


he required. 


FINAL step is to alter standard farm equipment. The 
three tractors shown here were all the same size when 
they were delivered to Southern Equipment and Supply 


sions, for example, it would be neces- 
sary to have a dozen or more differ- 
ent axles and housing units in order 
to anticipate every possible alteration 
without using welding equipment. 
Most of these sizes would probably 
have to be held several years before 
they Stocking 
would be foolish in view of the fact 
that: 


(a) Oxyacetylene 


were needed. them 


cutting torches 
from 
short- 


can remove excess materials 


standard parts that must be 
ened or dissect parts that must be 
lengthened, 

(6) Arc-welding equipment can be 
used to reassemble or reinforce com- 
ponents that have been tailored to fit 
the particular job with a gas torch. 

A number of small implement deal- 
ers who are unable to afford exten- 


requirements 
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accessories, 


welding and cutting. It is 
of a Southern California 


ty in) 


Mm, @ 7! 


. 


made to order for customers’ 


machines, constitute a step in the right direction—and 
represent a profitable use of welding for the dealer 


sive repair-shop facilities have made 
use of oxyacetylene equipment for 
operations in both welding and cut- 
ting. Larger dealers, however, appar- 
ently feel that the supplemental use of 
are welding is justified in terms of 
increased operational efficiency, 

Few, if any, implement dealers are 
yet utilizing inert-gas equipment. This 
fact that 
mostly plain-carbon steels are used 


is natural in view of the 
in the manufacture of farm equip- 


ment. Some dealers, however, have 
found it practical to use resistance- 
welding equipment for the fabrication 
of special accessories that can be sold 
to a considerable number of farmers 
in their respective areas. One South- 
ern California dealer, for instance, 
is using spot welding in the produc- 


tion of spray rigs for citrus growers. 


WHEELBASE of this duster was altered in length by 


now suited to the special 


celery grower 
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Courtesy Air Reduction Sales Co. 


MIG welding job: depositing a 2-in.-wide overlay of 
aluminum bronze on the inner surface of a steel sleeve 


Production Was Tripled 


NaTionaAL Rubber Machinery Co., 
Clifton, N. J., has more than tripled 
the production rate of aluminum- 
bronze overlays on piston recoil 
sleeves for tank guns by using Mig 
(metal inert-gas) welding. The com- 
pany is also getting improved qual 
ity of deposit at reduced costs. 

The sleeve acts as a cylinder, in 
which the barrel of the 90-mm gun 
(acting as the piston) goes back and 
forth at relatively high speed. Sleeve 
is made of 4130 steel and is 10 in. in 
diameter, 32 in. long and has a wall 
54 in. thick. The overlay serves as a 
bearing surface to reduce friction. It 
is site 3 on the inside of the sleeve 
in a circumferential groove machined 
Y% in. deep and 2 in. wide. 

Deposition of aluminum-bronze 
wire is made with a manual welding 
gun at a feed speed of 200 ipm. Ar- 
gon flow is 30 cfh. Current is 250-300 
amp, d-c reverse polarity; voltage is 
32-40 volts. 

The operator deposits a bead an 
inch wide while a _ foot-controlled 
welding positioner rotates the sleeve. 
A second bead, adjacent to the first, 
is made on the second rotation. Ac- 
tual deposition time for the two cir- 
cumferential beads is approximately 
20 minutes. The deposit is built up 
slightly above the surface of the 
sleeve’s inner wall to allow for finish 
machining. Then the assembly is heat 
treated after welding to obtain the 
specified hardness of the 4130 shell. 


When manual are welding was 
used to do this job, 6 lb of coated 


48 


COOL DIVE: 


electrodes were required. Now only 
2% lb of wire in bare coil form are 
required for each sleeve. The saving 
comes from the elimination of stub- 
end loss and the reduction of spatter 
to a minimum. Use of the inert-gas 
shield means no slag removal and no 
slag inclusions. In addition, the con- 
centrated heat input results in excel- 
lent fusion of the overlay with the 
chrome-moly steel sleeve. 
National Rubber Machinery 
pany is now turning out 13 to 15 
sleeves a day in comparison with 
four a day obtained by the previous 
method. The company is so pleased 
with the results that it is now con- 
sidering Mig welding to displace the 
metal-spraying now being 
used to apply a 1314-in.-wide alumi- 
num-bronze circumferential band on 
the outer wall of the piston recoil 


sleeve. 


Com- 


process 


De-flanging Railroad Wheels 


REMOVAL of flanges from heavy cast- 
iron railroad car wheels is one of the 
latest jobs assigned to the arc-air 
cutting and gouging torch. Weyer- 
haeuser Timber Co., Enumclaw, 
Wash., needed railroad wheels with- 
out flanges—they needed a lot of 
them, 176 to be exact. 

The job had been done before, but 
the ordinary melting and cutting 
methods used left a rough edge on 
the wheel. 

Art Petersen, machine shop fore- 
man at the timber company’s White 
River branch, thought the arc-air 


THE 


Platform at 
lyn, was made by bending and welding stainless tubing 


Hotel St. Brook- 


George, 


torch would do this job. It did. One 
man was able to “de-flange” over 
four wheels a day by gouging both 
sides with the torch and then break- 
ing off the flange with a blow from a 
sledge. A neater job resulted, saving 
additional time. 

In the picture at bottom right, 
Weldor Lloyd Morisch shows how 
the cast-off wheels were converted for 
use as undercarriages for heavy log- 
ging equipment. The torch uses a 
carbon are with compressed air. Its 
simple principle is to direct a jet of 
air at the arc. The arc melts the 
metal while the air jet blows the 
molten metal away before it can 
reharden. 


Courtesy Arcair Co. 
GOUGING off flanges of car wheels 
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For All Your Resistance Welding Needs 
CALL MALLORY! 


Mallory resistance welding supplies and services can 
meet all your requirements — whether for simple 


electrodes, or complicated, custom-built dies. 


MALLORY "NU-TWIST*” DIE ADAPTORS. Now, you can change 
resistance welding die set-ups in a matter of seconds. By 
using different electrodes in the “ Nu-Twist” die adaptor you 
can handle several resistance welding jobs with only one 
die set-up. A variety of electrode insert blanks is available 
from stock. Special shapes can be custom made. 








MALLORY HOLDERS. Standard holders, available from stock, can 

be combined to handle practically any resistance welding 

° ° l 

job requiring extremely light pressures to over 6000 pounds. 

Mallory “Nu-Twist” and “Premium” holders will perform 

| 

in the high pressure ranges needed for welds to meet all 

military specifications. 





MALLORY FLUTED ELECTRODES*. Available in standard, straight, 
single and double bend off-set shapes, Fluted Electrodes—a 
Mallory exclusive—offer a 70% increase in cooling area... 
faster heat dissipation... positive tube centering... all at no 

extra cost. You get longer life, more uniform welds, less down 

time, more welds per dollar. 





MALLORY SEAM WELDING WHEELS. Forged from Mallory devel- 
oped alloys, these seam welding wheels are available in sizes 
to meet all machine requirements. They are machined to 
exacting tolerances... cast and forged under rigid controls. 
You get stronger, more consistent welds... fewer interrup- 

tions for dressing. 


*Trade Mark, Patent Applied For 


In Canada, made and sold by Johnson Matthey and Mallory, Ltd., 110 Industry Street, Toronto 15, Ontario 


RESISTANCE WELDING ELECTRODES, HOLDERS, RODS AND BARS, DIES, CASTINGS, FORGINGS, ACCESSORIES 





Electromechanical — Resistors * Switches © Television Tuners * Vibrators 
Electrochemical—Capacitors * Rectifiers * Mercury Batteries 
Metallurgical —Contacts ¢ Special Metals and Ceramics * Welding Materials 


P.R.MALLORY & CO. Inc Y) SERVING INDUSTRY WITH THESE PRODUCTS: 


ALLOR 


MALLOR-Y. & ome) INC. PowrANAPOLIS | 6 INDIANA 





For information on titanium developments, contact Mallory-Sharon Titanium Corp., Niles, Ohio 
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To the advantages named in Mr. Thompson's unsolicited letter, 
important as they are, we must add another that might not be 
obvious to those who have never used a Harris Automatic Torch. 
That is, in nine years of continuous operation the thumb control 
lever (circled at right) must have been actuated many thousands 
of times. Each and every time it saved money. Using it to restore 
the full flame from pilot light eliminates the time, motions and 
gases wasted in flame adjustment of a standard torch. Using the 
thumb control to shut off the full flame saves oxygen and acety- 
lene that is wasted when the full flame burns but is not applied 
to work. All these things combine to yield a tremendous return 
on torch investment. 

Harris Distributors, located in all principal Cities, are at your 
service. There’s no better time than now to act! 


THE HARRIS CALORIFIC COMPANY 


Cleveland 2, Ohio 


SERVING@ FTHE METAL INEST RY SINCE 1905 
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ACCURATE CONTROL AND MAXIMUM SAFETY 


Accurate, long service VICTOR Safety Regulators are available 
for almost every use and gas, for delivery pressures up to 5,000 
p. s. i., and flows to 50,000 c. f. h. Simplicity of design makes 


for ease of maintenance at low cost. 


Look for the VICTOR dealer sign . . . ask him to show you how it 
pays to standardize on VICTOR welding and cutting apparatus. 





Dealer inquiries invited 


for welding VicIOR EQUIPMENT COMPANY 


3821 Santa Fe Ave. 844 Folsom Street 1312 W. Lake St. 
LOS ANGELES 58 SAN FRANCISCO 7 CHICAGO 7 
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A MESSAGE TO AMERICAN 


[NOUS T Ey. 


ONE OF A SERIES 


One Sure Way to Get 
MORE DEFENSE FOR LESS MONEY 


How can we get more national defense for 
less money? The best answer yet given to this 
question appears in a little-noticed section of 
the new defense budget. That answer, with 
which this editorial is concerned, is to provide 
more equipment with which to step up muni- 
tions production in an emergency. Thus we 
can eliminate much of the need to stockpile 
finished munitions in advance. 


The new defense budget provides an appro- 
priation of $500 million, to be invested by the 
Secretary of Defense in specialized facilities 
required to produce munitions on a wartime 
scale, but not adapted to profitable operation 
by private industry in normal times. Facilities 
of this type are known as “stand-by capacity.” 


There is no strictly political controversy 
over the “stand-by capacity” program. It was 
originally suggested by Clay Bedford, Special 
Assistant to the Secretary of Defense during 
the Truman administration. It has since been 
reviewed and endorsed by the Eisenhower 
administration. Moreover, it involves little or 
no technical controversy. Civilian and military 
experts are well agreed that the only alterna- 
tive to enormous expenditures for stockpiling 


military equipment is to provide enough facili- 
ties for producing it quickly in an emergency. 


Here is the Key Idea 


In his speech of May 19, introducing his de- 
fense budget to Congress and the nation, Presi- 
dent Eisenhower stressed the value of such 
reserve capacity in these terms, “The more 
swiftly and smoothly we can mobilize, the less 
our dependence upon costly standing armies 
and navies.” 


In accord with this idea, the $500 million 
requested for the present reserve capacity 
program would be invested in tools that re- 
quire a long time to produce, and so present 
grave complications in an emergency unless 
they are ready in advance. Some such tools 
would be installed in new plants that are 
needed to eliminate potential bottlenecks in 
the defense production program, Others would 
be ordered to replace that part of the govern- 
ment’s present machine-tool inventory which 
is made obsolete by changes in the design of 
defense products. By completely “tooling up” 
with the most modern equipment, the admin- 











istration hopes to realize a production poten- 
tial many times greater than could be achieved 
by spending the same amount of money on 
military end-products. 


Examples of Savings 


In the specialized field of defense produc- 
tion, adequate modern capacity is the key to 
both economy and speedy delivery in a pinch. 
Here are some striking examples from the re- 
cent report of the Advisory Committee on Pro- 
duction Equipment (Vance Committee) to the 
Director of Defense Mobilization:* 


—In the case of certain ammunition com- 
ponents, the cost of new capacity can be recov- 
ered in only six weeks of full production. 


—If $500 million worth of special tools 
needed to make aircraft are purchased in ad- 
vance, aircraft production during the first two 
years of war will be increased about $18 bil- 
lion. In other words, it costs 1/36 as much to 
acquire the tools in advance as to acquire the 
aircraft. 

—In the case of a certain ordnance item, an 
expenditure equal to the cost of only 150 units 
of the item will provide the capacity to produce 
thousands and save three years’ time in meet- 
ing mobilization requirements. 


Moreover, reserve plants and equipment 
can be kept up-to-date at only a small fraction 
of the cost required to maintain an up-to-date 
reserve of military end-products. The cost of 
replacing 5,000 obsolete tanks is at least $1 bil- 
lion. The cost of new tools for a tank plant 
would be less than 10% of that amount. 


*This Committee, headed by Mr. Harold Vance, Presi- 
dent of the Studebaker Corporation, included Clay 
Bedford, then President of Chase Aircraft, Manly Fleisch- 
man, former Defense Production Administrator, and sev- 
eral retired military leaders with wide experience in 
procurement. 


Savings Will Multiply 


On the basis of facts like these, the Vance 
Committee recommended that the Defense 
Department spend $500 million to $800 million 
per year on specialized defense production fa- 
cilities in order to provide substantial reserve 
capacity as soon as possible. It also recom- 
mended that expenditures for military end- 
products which get obsolete rapidly be held 
to a minimum. The Eisenhower administration 
has adopted this approach to the problem of 
munitions production in asking that $500 mil- 
lion be invested in reserve capacity. 


The importance of this approach is much 
greater than is indicated by the amount of 
money to be spent on new tools, although this 
amount will go far toward assuring a healthy 
machine tool industry, adequate to meet emer- 
gency demands. What is really important is 
the great saving that can eventually be made 
in the cost of our defense program by a mod- 
ern tooling program. If we are to maintain 
this program for a long period, and if we are 
to pay as we go, we must have a low-cost pro- 
gram. No other plan to reduce and control the 
cost of a garrison economy can compare with 
the new approach suggested in the Vance 
Report and now embodied in the new defense 
budget. 


Congressmen will do well to scrutinize all 
military appropriations carefully. They have 
a chronic tendency to be too big. But there 
should be no penny-pinching on investments 
in capital equipment that will pay out in as 
short a time as six weeks in a war emergency. 
It would be tragic if this opportunity for real 
economy were lost in the controversy over 
other aspects of the defense program. The tool- 
ing program is a key part of the Eisenhower 
effort to cut defense costs. It should be 
promptly approved. 


McGraw-Hill Publishing Company, Inc. 








SPROCKET AND CLUTCH HUB 
ASSEMBLED FOR SILVALOY BRAZ- 
ING IN INDUCTION FIXTURE 


‘ ! 
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LOW TEMPERATURE SILVER BRAZING ALLOY 


Dependable top-flight performance of Cushman 
Motor Vehicles is a direct result of outstanding 
engineering and careful manufacture. 

As an example; to gain a safety-margin of 
strength in joining the sprocket to the clutch hub 
used in Cushman Motor vehicles, the assembly is 
brazed with a Silvaloy preformed ring, into a sin- 
gle rugged unit, with a bond that is as strong as the 
metals joined! The induction fixture used for this 
operation hardens sprocket teeth simultaneously. 

Low temperature Silvaloy brazing is helping to 
improve results, speed production and lower costs 
for manufacturers in many fields. Call the Silvaloy 
Distributor in your area for complete information— 


or for expert technical assistance, avail- 
a able to you without cost or obligation. 


CUSHMAN TRUCKSTER: This practical 
3-wheel unit is one of the line of Cush- 
man Motor vehicles being used for 

industrial maintenance and transport. 
be exposed to extreme heating 

on large pieces, without 


“Hag” “breaking down.” Washes off SEND FOR FREE GUIDE TO 


APW 1200 Universal Flux may 


with water, after brazing. 


SUCCESSFUL SILVER BRAZING 


ee SiILVALOY DIisSTtTRisurTgrRs 


EAGLE METALS COMPANY EDGCOMB STEEL OF NEW ENGLAND, INC, THE HAMILTON STEEL COMPANY 
SEATTLE, WASH. « PORTLAND, ORE MILFORD, CONNECTICUT 
SPOKANE, WASH NASHUA, NEW HAMPSHIRE 


STEEL SALES CORPORATION 

Division of FEDERATED STEEL CORPORATION CHICAGO, ILL. « MINNEAPOLIS, MINN 

CLEVELAND, OHIO INDIANAPOLIS, IND. - KANSAS 
CINCINNATI, OHIO CiTy, MO. - GRAND RAPIDS, MICH 

EDGCOMB STEEL COMPANY FORT DUQUESNE STEEL COMPANY DETROIT. MICH. « ST. LOUIS. MO 

PHILADELPHIA, PA. - CHARLOTTE, N. C Division of FEDERATED STEEL CORPORATION MILWAUKEE, WIS 

BALTIMORE. MD. « YORK, PA PITTSBURGH, PA. - CINCINNATI, OHIO PACIFIC METALS COMPANY LTD. 

KNOXVILLE, TENN SAN FRANCISCO, CALIFORNIA 


OLIVER H. VAN HORN CO., INC. SALT LAKE CITY, UTAH LICENSED CANADIAN MANUFACTURER 
MAPES & SPROWL STEEL COMPANY NEW ORLEANS, LOUISIANA LOS ANGELES, CALIFORNIA 


BAKER PLATINUM OF CANADA, LTO 
ON, NEW JERSEY - NEW YORK CITY FORT WORTH, TEXAS - HOUSTON, TEXAS SAN DIEGO, CALIFORNIA 


TORONTO « MONTREAL 


AMERICAN PLATINUM WORKS & 


231 NEW JERSEY RAILROAD AVENUE + NEWARK 5, NEW JERSEY 
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The specimens were welded by 
pressing the faying surfaces togethe: 
between heated circular dies held at 
various test temperatures. Die in 
dentations were held to between 5 
and 10% of the sheet thickness; this 
assured physical contact yet prevent- 
ed severe interfacial deformation. 

By maintaining a bonding diame- 
ter-sheet thickness ratio of less than 
three to one, shear-type failure could 
be effected in lap specimens made at 
various thereby 
mitting the true shear strength of the 
interfacial metal to be determined. 
The shear strength of recrystalliza- 
tion welds were discovered to be 
equivalent to those of spot welds and 
in agreement with the shear strengths 
of the annealed parent metals. 


temperatures, per- 


STRANDED ELECTRODES 


Harold Robinson, formerly of the 
Kaiser Aluminum & Chemical Sales 
Co., and H. <. Cook, of Air 
tion research laboratories, contributed 


Reduc 


a joint paper describing a new way 
-of making electrode wire for metal 
inert-gas (Mig) welding. 

There are many materials that are 
difheult or impossible to manufac- 
ture in small-diameter wires. One ex- 
cellent example is provided by alu- 
minum bronze having an aluminum 
10%. The com 
mercial aluminum bronzes with high 
aluminum contents undergo a series 


content exceeding 


of swaging and annealing operations 
that preclude them from being drawn 
into wires of the small sizes and con 
tinuous lengths Mig 
welding. Many hardfacing materials 
fall into a similar category and are 
therefore not available to this weld 
ing process, 

A project was undertaken to find 
a composite method of making small. 
diameter wires of aluminum bronze 
The first method tried was to plac 
a bar of 2S aluminum in a tube of 
high-purity copper, This composite 
was then rolled and drawn down to 
1/16-in. wire. The method had to be 
discarded because of the limitation 
on length in manufacturing and the 
difficulty of introducing a third ele- 
ment (iron) into the wire. 

The second roll- 
form a wrap-around copper strip for 
an aluminum core wire 
lengths are easily made, and the com- 


required for 


method was to 


Continuous 


posite can be readily drawn down to 
the sizes required for Mig welding. 
This method also had to be discarded 
because of the difficulty of introduc- 
ing an iron addition. 

The stranding method, the one now 
being used to manufacture electrodes 
commercially, has apparently over- 
come the disadvantages of the earlier 
methods. A number of wires of cop- 
per, aluminum and iron are stranded 
together to produce a composite elec- 


The 


very fine wire, is placed in the center 


trode, iron, in the form of a 
of the strand to protect it from pre- 
mature melting and unraveling from 
the radiant heat of the welding arc. 
Though the 
stranded 


size of the 
5/64 in., its 


same 


nominal 
electrode is 
true cross-section is about the 
as a 1/16-in. solid wire. 

The stranding method of produc- 
ing electrodes is very flexible. Change 
from one alloy to another is simply 
a matter of drawing the individual 
wires to the proper diameter and set- 
ting the stranding machine for the 


The 


‘ omposition of such a « omposit elec- 


predetermined strand design. 


trode is constant throughout its 
length and from spool to spool. 


the high 


used for 


Besides aluminum bronze, 
lead-tin-copper materials 
bearing overlays or to repair cast 
bearings also lend themselves ad- 
mirably to stranding. Normally, thes 
alloys are cast in large-diameter rods 

up to 4% in.—and applied with the 


carbon-are or as a bare electrode. 
With the composite method. an ex- 
truded 


rounded in the strand by several fine 


lead-tin solder wire is sur 
copper wires. The soft solder core is 
so completely enveloped by the cop- 
per that it does not melt until it en- 
at which time the copper 
melt 


ters the arc, 


and core wires and mix wuni- 


formly. 
AUTOMATIC GirTH JOINTS 


Perry C. Arnold, welding engineer 
of Chicago Bridge and Iron Co., had 
an interesting paper on how the girth 
joints of large storage tanks are being 
welded in the field 


equipment, Many years ago, 


with automatic 
Chicago 
Bridge and Iron discovered the sub- 
could deposit 


merged-ar¢ proc ess 


weld metal horizontally on a plate 
held in a vertical position. Several 
welding heads were available that 
would perform this type of work, but 
no one had invented a suitable car- 
riage. Chicago Bridge and Iron de- 


cided to develop the carriage and 


other details that would 


make the automatic welding of girth 


pertinent 


joints possible and practical. 

The essential parts of an automatic 
girth machine are a powered, vari- 
able-speed carriage, two fully auto- 
matic welding heads, power for op- 
erating them and a means of support- 
ing the flux during welding. The two 
welding heads are mounted on the 
carriage with the guiding devices. 
reels of wire, elec tric al controls, el 
The carriage travels around the tank 
by using the upper edge of the shell 
plate (accurately machined) as a 


track. Tanks as 330 ft in 


diameter and as small as 26 ft have 


large as 


been successfully girth welded with 
this automatic equipment. 
Preheating torches precede each 
welding arc, to bring the abutting 
plate edges up to approximately 300 
F prior to welding. It was found ad- 
visable to preheat in order to: (1) 
slow up the cooling rate of the weld 


metal, (2) 


eliminate any moisture 
present in the joint and (3) flame- 
clean the plate edges. 

After the first girth-welding unit 
had been built, there followed a long. 
time-consuming period of develop- 
ment and testing. Some of the bugs 
that had to be ironed out concerned 
the variables: (a) design of the weld 
ing groove, (b) rate of travel, (c) 
current settings for plate thicknesses 
(d) welding 
at dif- 
simultaneously; (e) 


type of 


of from 14 to 1% in., 
of outside and inside seams 
ferent 
proper 


times or 
electrode 
flux, 


size and 


wire. (/) grades and sizes of 
(g) proper distance of one electrode 
behind the other. (h) 


clination of electrode into puddle and 


angle of in- 


(i) are lengths or voltage settings. 

Today, all of these problems have 
been licked, and Chicago Bridge and 
thirty 
tion to field weld the girth joints of 


Iron has over units in opera- 
every storage tank 100 ft or over in 


diameter and many smaller tanks 


as well (picture on page 6). 


WELDED Suip REPAIRS 


[ricky problems in the repair of 
steel ships by welding were discussed 
by Milton Forman, welding engineer 


of the Brooklyn Todd 


Shipyards Corp. One of the specific 


Division of 


proble ms he told about was the re- 
newal of the entire bottom of a cargo 
ship. 

When you are building a new ship. 
freedom ex- 
ists for contraction to take place. In 


said Forman, relative 
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j extruder feed screws by 400% 


Here is a typical case of how REXWELD Hard Surfacing Rods 
are used to extend tool and product life... to provide a better, 
crack and porosity free surface that wears longer. 

One of the most important parts of the plastic extrusion ma- 
chines made by the Hartig Engine and Machine Company is the 
feed screw. This part propels heated plastic through an extru- 
sion die under great pressures, and at rates as high as 2000 
pounds per hour. Because the slightest amount of wear on the 
screw is so critical — on some jobs more than 0.010” means 
replacement — Hartig hardfaces them with REXWELD C by 
the oxyacetylene process. 

The Hartig people have found that REX WELD C extends the 
life of the screws 400% over unsurfaced screws ... provides 
a surface that resists abrasion and corrosion . . . and gives them 
a dense facing free from surface imperfections — an important 
factor from the standpoint of product contamination. 

Next time you have a hard surfacing job which requires the 
best in service life and ease of application, ask for REX WELD 

Hard Surfacing Rods. They are available in many different 
CRUCIBLE grades and sizes, and in electrodes bearing the special 


REXWELD low hydrogen coating. 


53 years of, (Fire steelmaking  REXWELD HARD SURFACING ROD 
CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH. PA. 


REZISTAL STAINLESS * REX HIGH SPEED * TOOL * ALLOY * MACHINERY + 














SPECIAL PURPOSE STEELS 
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the $7500 welder 


that saved *25,000 the first year 


A machine that increased production 
enough to effect savings that were 
double or triple the machine cost dur- 
ing the first year is news to many fab- 
ricators not familiar with the versa- 
tility of the modern resistance welder. 
With one man this machine will take 


the place of four conventional guns 


and two rocker arm welders requiring 
a total of six operators. It also elimi- 
nates the loss of production due to 
the unnecessary shifting of the work 
pieces between operations. 

Here is factual proof that special 
equipment effecting cost saving need 
not be expensive. 

Recent Federal designed and built 
machines have combined assembly 
with welding, forming with welding 


and high speed multiple-shop welding 
of complete assemblies. 

This is part of the reason why—from 
the start—Federal has always been 
First In Resistance Welding. 





This inner bulkhead assembly for an auto- 
matic dryer requires about 50 spot welds. 
Federal designed a new type expansion gun 
welder (above) where the gun is supported 
on the end of a horizontal beam mounted 
on rollers—moves in all directions—auto- 
matically welds as operator squeezes pistol 
trigger. Manufacturer figures this has saved 
$25,000 over old method during first year. 


THE FEDERAL MACHINE & WELDER COMPANY 


WARREN, OHIO 


the repair of a ship, however, the 
work is always done in an existing 
rigid structure. And since welding is 
always accompanied by contraction 
upon cooling, the resultant problems 
are multiplied. To put it more spe- 
cifically, if welding is done to repait 
a deck, the deck itself will be put 
in tension while the attaching shell 
and bulkheads will be put in compres- 
sion. The result can be distortion or 
even fracture. 

Forman discussed in detail the 
welding sequence that was developed 
to make a major repair on a cargo 
ship. The entire bottom of the hull 
had been damaged, necessitating re- 
placement of the entire bottom shell. 
60% of the inner bottom floors and 
girders and 20 tank top plates. The 
problem, as he stated it, was to con- 
trol the normal weld shrinkage and 
utilize it so that an excessive amount 
of compression would be kept away 
from the side shell. To decrease com- 
pression in the side shell, a “reverse 
sequence” was developed. Briefly, the 
steps were: 

(a) All welding was done on the 
internals and tank top before the 
shell plating in that area was erected. 
A cut was made in hold No. 3 across 
the entire tank top to permit it to 
contract. The gap of % in. that 
opened up indicates the shrinkage 
that took place because of welding. 

(b) All girth 


butts was done before the girth welds 


welding between 
themselves were made. All longitud- 
inal seams were welded before trans- 
verse welds. The seams were first 
welded to the side shell and flat keel. 
with the result that the final erection 
joint was between the C and D 
strakes. This meant that the longi- 
tudinal seams welded under the great- 
est restraint were removed from the 
side shell. Also the welding desc ribed 
above was done simultaneously in all 
sections of the bottom shell. The 
shrinkage from this mass of welding 
was distributed throughout the bot- 
tom, avoiding a cumulative effect. 

(c) The final transverse butt weld- 
ing progressed simultaneously from 
amidships fore and aft and from bow 
and stern towards two expansion 
joints. 

The standard sequence for such a 
job usually calls for all welding to 
start amidships and at the centerline. 
The welding then progresses fore and 
aft and outboard, attaching the new 
bottom plating to the side shell last. 
This sequence develops maximum 
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new type paste flux 


FOR SILVER BRAZING 
COPPER, BRASS, BRONZE, STAINLESS, 
AND OTHER 
FERROUS AND NON-FERROUS METALS 
EASY ON THE HANDS 


Always Uniform. Never Cakes. No Mixing. 
Contains a new additive that speeds brazing. 
Approved under Navy specification 51F4a. 


advising name of supplier. 
Two Shipping Points: New Haven and Detroit 


STANDARD RESEARCH, INC. 


460 WE Grand Ave., New Haven, Conn. 


| fluids. The 


| soft solders. 
Sold and billed through welding supply | “4 ie ac 


distributors. Or you may order direct, 





ALUMINUM BRONZE 


Covered Electrodes 


Automatic Wire 
by 
WELDWIRE 
COMPANY, Inc.» 


WELDBEST 
ALBRONZE 100 


WELDBEST 
ALBRONZE 250 


All purpose Aluminum Bronze covered arc 
welding electrodes for manual arc welding, 


yielding welds of 100 and 250 BHN. 
and 


WELDSPOOL ALBRONZE 100 
WELDSPOOL ALBRONZE 250 


Chemically processed — precision spooled 
Aluminum Bronze electrode wires for inert 
gas metal arc welding, yielding welds of 
100 and 250 BHN. 

& 

WELDWIRE COMPANY, INC. 
NW Cor. Emerald and Hagert Streets 
Philadelphia 25, Pennsylvania 
a 


f Weldbest Welding Electrodes 
Weldspool Precision Wound 
Electrode Wire for Inert Gas Welding 


Manufacture 


Producers 





Technical Information Available upon Request 


| overcome, it was felt. by 


| specimens for 


atmosphere of 








compression in the side shell. 

Forman warned against the “hang- 
overs” that still exist that one weld- 
ing sequence can be best under any 
and all circumstances. The flexibility 
of the shipyard should not be limited 
by writing a preconceived welding 
sequence into the contract specifica- 
tions, he said. 


BRAZING TITANIUM 


The brazing and soldering of ti- 
tanium were discussed in two papers: 
one by H. L. Meredith, Aerophysics 


Division of North American Aviation | 


Corp., and one jointly authored by 
| i M. Parks and N. A. DeCecco. of 
Armour Research Foundation. 

The Meredith 


paper was deriv ed 


rom a search to find a method for | 
| sealing the contents of a titanium | 
| sphere against atmospheric conditions | 


and chemical attack by lubricating 
desirable method 
was considered to be soldering with 


most 
However, there is no 
known low-melting-point alloy that 
will bond with titanium sufficiently 


| well to insure a sound joint. 


Titanium is very brazable wit» 


silver alloys. At brazing temperatures, 
| however, 


titanium absorbs oxy gen, 


| nitrogen and hydrogen, to the detri- 


ment of the joint. This could be 
inert-gas 
protection. A quick, localized heating 


| and moderate cooling were other con- 


ditions held to be necessary to good 


| brazed joints. 


An induction-brazing platform re- 
sulted in the successful brazing of 
tests. A 


surrounds the 


shear focus 


inductor work coil 


| specimen. Then a bell jar is lowered 
| over the coil and specimen, forming 
| a seal on the base plate of the plat- 


form. The chamber is evacuated. and 


| an inert gas is introduced. The gas 


is allowed to circulate and escape 
through an outlet orifice. This braz- 
ing method permits the brazing to 
be done without using a flux. 

The Parks-DeCecco paper 
sidered methods for brazing commer- 


con- 


cially pure titanium with an oxyace- 
| tylene torch, by 


resistance heating 
and in a furnace with an inert-gas 
commercial purity. 


Torch-heated single-lap joints were 


| found to have a high shear strength 


when tested in tension. Joints brazed 


| with fine silver broke with a ductile 


with 
other brazing alloys broke with a 
brittle 


shear fracture; joints made 


shear fracture. Resistance- 
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/ 
AMPCO-TRODE' 10 


\, 


Weld Cast Iron 

Weld Galvanized Iron 

Weld Dissimilar Metals 

Make Wear-Resistant Overlays 

Make Corrosion-Resistant Welds 
etc. 


Yes, you can do a lot with 
Ampco-Trode 10, That’s why 
we call this covered aluminum 
bronze electrode a general pur- 
pose rod, 

When making overlays or 
when bronze-welding ferrous 
metal, we recommend medium 
arcs and weave beads. Amperage 
range is wide, because it welds 
a wide variety of metals, Use 
low side of amperage range for 
joining iron-base metals... the 
middle of the range for bronzes 
... the high side of the range 
when welding bearing copper 
base alloys. 

The versatile utility of Amp- 
co-Trode 10 keeps costs down, 
so it pays to have a supply on 
hand, If you want additional 
information call your Ampco 
distributor or write us. 





® 
AMPCO METAL, INC. 
MILWAUKEE 46, WISCONSIN 
West Coast Plant; Burbank, California 
11'S PRODUCTION-WISE T0 AMPCO-IZE/ 
*Reg. U. $. Pat. Off. 





It's the 
CONNECTION 
that 

counts! 


ee@ummolle|ix 


cable connectors 


proved: 
“LOWEST 

Disconnects” easily and 

quickly 
+ Gives positive contact 
-Insures time and money- 
saving interchangeability 
tr Eliminates arcing and burning 
With the same cable, 
current carrying ability is 
limited only by the con- 
nectors. That's why a 
noted welding equipment 
manufacturer tested various 


RESISTANCE 

OF ALL 

TESTED!’ 

makes of connectors. Under 


+ Connects” easily and tightly 





a 400 ampere load, the Cam-Lok 
Connector showed negligible re- 
sistance... only 10.6 millivolt drop 
. . . lowest of all connectors tested! 


Are connectors the weakest link in 
your welding lines? Get Cam-Lok. 
The Double-Cam principle assures 
most perfect contact possible. The 
simple, solid brass, precision ma- 
chined parts are trouble free, even 
on construction work. Just two 
interchangeable sizes connect all 
cables from No. 1 through 4/0. 
WRITE FOR FREE LITERATURE TODAY 
@e@aganol lik 


DIVISION OF EMPIRE PRODUCTS, INC, 
P. O. BOX 98-8, CINCINNATI 36, OHIO 


heated lap joints had sufficient 
strength so that the titanium parent 
metal broke outside the lap area. 
An exploratory investigation was 
made into recrystallization welding 
(elsewhere discussed). Commercially 
titanium 


titanium and 


c 


pure alloy 


with 7% manganese were both joined 
by this method. The joints thus pro- 
duced had shear strengths equivalent 
to the shear strength of the annealed 
titanium alloy. 

Other experimental work with ti- 
tanium was described in a paper by J. 
C. Barrett and I. R. Lane. Jr.. both of 
the U. S. Bureau of Mines. Ar 


in VQ-in 


welds 


titanium sheets made 


were 
inside a steel chamber. capable of 
being filled with any atmosphere de- 
sired. 

Previous work along these lines 
had that 


helium atmosphere by a volume per- 


shown adulteration of a 
centage of oxygen or nitrogen as low 
would result in welds of low- 
ductility 

specimens welded in 


as 1% 


ered bend compared with 


pure helium. 
The present paper reported continu- 
ing research, in which the percentages 
of contaminants in the helium atmos- 
phere are being lowered in an at- 
to establish the threshold of 
damage. 


Spot 


tempt 


welding of titanium-carbon 
alloys was discussed in a paper by 
three authors: E. F. Holt and N. L. 
McClymonds, of P. R. Mallory and 
Co., Inc., and F. H. Vandenburgh, of 
Mallory-Sharon Titanium Corp. This 
trio conducted an investigation of 
spot welds in three grades of carbon- 
titanium sheet 0.1%, 0.4% and 
0.0% sheet thicknesses 
ranging from 0.038 to 0.047 in. Weld 


shear strength, they found, appeared 


carbon in 


to be relatively unaffected by carbon 
content. Ductility was lowered sub- 
stantially with 
Welds of good strength, quality and 


increasing carbon. 
consistency were obtained over a wide 
range of conditions. Optimum condi- 
tions, may be considered 
is: weld current of 11.000 amp weld 
force of 1.350 lb and weld time of 18 


cycles, 


however. 


ALUMINUM TO OTHER METALS 


soft 
and hard soldering, brazing. pressure 


> ' 
Resin bonding or cementing. 


welding and new arc and flash weld- 
ing techniques are making it possi- 
ble to join aluminum to practically 
any metal, stated Mike A. Miller, of 
Aluminum Laboratories. 
The method chosen should depend on 


Research 


the design of the parts, permissible 
temperatures and service require- 
ments. In Mr. Miller’s opinion, the 
procedures available will meet al- 
most every requirement of service 
and can enable aluminum to be used 
in applications hitherto unthought of. 

For the welding of medium-alloy, 
high-strength steels, the newest meth- 
od, according to Howard L. Miller. 
of Republic Steel Corp., and Arthur 
E. Wilkoff, of Youngstown Steel Car 
ie. 
from the same heats as the plates. A 


much 


is to use electrodes of steel made 


hardenability 
machinability of the 
structure Is 


more uniform 
better 


welded 


and 
obtained when 
the high-strength steels are welded 
with electrodes made from the same 
analysis as the plates. This holds true 
for both submerged-arc welding and 
manual are welding. 

The high-strength steels combine 
yield points of from 90,000-120,000 
psi with very high impact properties 
60 F. The 
Army has found such material useful 
for gun carriages and in other 


at temperatures down to 


mili- 
tary applications. 

A new method of controlling are 
length and new techniques for feed- 
ing and 
Mig 


disclosed by 


controlling wire speed in 


(metal-inert-gas) welding were 
R. W. Tuthill, of Gen- 
eral Electric Co. The new equipment, 
luthill said, will make it feasible to 
weld aluminum and other metals with 
wires ranging in diameter from 0.030 
to 0.093 in. This product was exhib- 
ited at the show and attracted much 
interest. 


SUBSTITUTE FOR COLUMBIUM 
Suitable 
additions to 18-8 stainless weld metal 


will 


chromium and_ titanium 


substitute satisfactorily for the 
usual columbium in providing pro- 
tection against intergranular attack, 
Hallock C. Campbell, of 


Arcos Corp. The titanium was trans- 


asserted 
ferred across the arc by adding a cal- 
culated amount of aluminum to the 
electrode coating so that the alumi- 


num instead of the 


was oxidized 
titanium. 

As a stabilizing element for weld 
metal, chromium proved more effec- 
tive than titanium at the low levels 


studied. When the 


was about 22%, 


chromium level 
corrosion resistance 
that obtained 
from types 347 and 308L (extra-low- 
carbon) steel 


Vanadium was found 


was comparable to 


stainless - electrodes. 
unsatisfactory 


as a stabilizing element. 
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JOINING | 


( ‘ ire igled 60° to 90 


root spacing “44 in Welds made with four passes on one side, back chipping and one pa 


1¥e-in. thick plates welded at high speeds 


unusual job for any 
concern, It in 
kettles 
in phosphorized cop- 


shells 6 ft. in diameter 


bricating 


chemical process 


id fitted with reversed 
ns 18 in. dec Pp the bot 
the shells 
ng process selected by The 
ppel ind lron Works ot 
fabricators of the kettles, 
omatu process using 
pper-372* Welding Rod 
start of each weld, the 
eheated to 300 F. 
current of 400-500 
in. welding 
it speeds up to 396 


oniy 
in and ie 


nute 


' 
The weldir 
thickness 


methods w 


ig of copper plate of this 
s exceptional. Conventional 
uld have required up to 24% 


hours per foot of joint, but with 
ANACONDA Copper-372 Welding Rod 
and the Aircomatic process these joints 
required only 13 minutes per toot 
Whatever type of welding business 
you are engaged in—fabricating, pro 
duction or repair —there’s a correct 
ANACONDA Copper or Copper Alloy 
Welding for 
They are available from distributors 
throughout the United States. Publica 
tion B-13 tells about 
write to The American Brass 
Company, Waterbury 20, Connecticut. 
In Canada 


Ltd., Neu 


tod nearly every job. 


them. For your 


copy, 


Anaconda American Brass 


Toronto, Ontario 


braze or weld with confidence— 
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HERE'S THE FINISHED WELD. Anaco 


per-372 Welding Rod \ 
welds develop full stres 


base metal without « 


thick phosphorized copper-plate bottom and shell, using ANaconDA Copper-372 Welding Rod and Aircomatic pre 


ther 


UNUSUAL COPPER WELDING JOB-— 


COS 





Dr. Campbell is to be complimented 
on the giant charts with multi-colored 
curves which accompanied his talk. 
This is showmanship of a level that 
is seldom found in technical presenta- 
tions. 

An inert-gas method for welding 
stainless-steel piping for food and 
chemical plants was discussed by F. 
J.-Pilia. of Linde Air Products Co. 
The method may be applied to piping 
of diameters ranging from 14 to 4 
in.. and the controllable technique 
allows the operator (or! welding 


spector) to determine the extent 


WEYERHAEUSER fi d F m penetration and contour of the pene- 
tration bead during the welding of 
in 5 many app ications the first pass. A sharp point on the 


f th surface of the weld puddle indicates 
or e penetration; a notch shows lack of 


Ahi ARCAIR TORCH SS aa si te 


first pass, which is made merely to 
fuse the edges together. Filler metal 


is added, however. for the second or 





Weyerhaeuser Timber Company, spt 

Pe ‘ 3 i, cover pass. An argon back-up inside 
at their White River operation the pipe will give better weld results. 
near Enumclaw, Wash., finds many The are welding of ferritie and 


time and money saving uses for their ARCAIR torch. austenitic nodular cast iron was in- 
vestigated by Harry Fisk. Willard 

Removing flanges from cast iron railroad wheels is an unusual Boam and Jesse Sohn. all of Curtiss- 
application but it shows the versatility of the ARCAIR torch Wright Corp., with a view of apply- 
: “1: g this material to parts of jet 
and its ability to cut the hardest metals. eee arc ge 4 
engines. A high-strength, ductile fillet 

In converting these railroad wheels to undercarriages for weld was required between the aus- 
heavy logging equipment the ARCAIR torch was found superior ee ae gs sect agate 
: ; . stainiess sheet. martensitic stain 

to any other cutting method in speed, ease of operation, econ- less electrode comparable in composi. 
omy and smoothness of cut surface. tion to AISI 431 was found to do 
the best job. On the ferritic nodulat 


cast iron. two electrodes AISL 310 
and stainless steel castings, repairing shovel buckets, cutting all and E-7016— produced satisfactory 


Regular jobs for ARCAIR at Weyerhaeuser are gouging iron 


metals, removing welds, scarfing and preparing for welding or welds, the former being slightly 
brazing. “‘Couldn’t do without it now,” says the machine shop ne 


foreman. Wetpinc DuctiLe [RON 


The new ARCAIR method slashes operating costs too, using The fusion welding of spheroidal 
graphite cast iron (better known as 


only compressed air and an electric arc, and solves many metal eT ; hee Pe 
/ ductile iron) was covered in a paper 


removing problems for fabricators, foundries, maintenance shops by T. E. Kihlgren and H. C. Waugh. 


and machine shops throughout the country. both of International Nickel Co., Inc. 
The emphasis was on metal-are weld- 


Write for free bulletin with facts ing with nickel-iron electrodes. The 

and photographs of other time and authors also discussed the applicabil- 
« money saving applications of the 

Arcair Torch. 
There is an authorized Arcair dealer some data on oxyacetylene and 
near you who will arrange for a inert-gas welding methods, using 
demonstration in your plant. Arcair 
Company, Eastern Division: 423 S. Mt. 
Pleasant St., Lancaster, Ohio. Western filler rods. 
Division: P. O. Box 4107, Bremerton, George L. C. Dehn, of the Magna- 
Wash. 


ity of ferritic electrodes and provided 
both ductile-iron and _ nickel-alloy 


flux Corp., Dallas, Tex., discussed the 


} 


inspection techniques on a recently 


ATcir 1orch area 


rr | ; use of quality-control methods, in- 
Cuts all metals—using only electric arc and compressed air cluding magnetic-particle inspection, 
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Build up with... 
All-State Ne. 13 


Nichel-Siluer'A| 


Retemper... 





* Dirt Mover Gears and Pinions © Finely 
Heat Treated * Reclaimed in 14 hr. with 25 
lb. All-State No. 13 * Saved $510. net. 


* Steam Processer Packing Gland Journal 
* None reclaimed before * 20 Ib. of All- 
State No. 13 included in $300. overall re- 
poir * Saved replacement at $1300. 


* Dripless Ball and Cone Valves ® Rejec- 
tions reduced to zero since adopting All- 
State No. 13 * High resistance to abra- 
sion and galling is imperative. 


All-State No. 13 Nickel-Silver Build- 
up Rod (and the No. I! Brazaloy 
Flux that's always used with it) is 
sold just about everywhere. Over 
600 All-State Distributors have it in 
stock. Write us for names of those 
near enough to you to be conven- 
ient. Ask for “Steel Booklet" to get 
complete application instructions. 


eT | 


wa. 


ALL-STATE 


WELDING ALLOYS CO., INC 
White Plains, N. Y 


| coating. 


reduced the number of welds 


con- 


| taining detrimental defects by 84% 


after handling methods and welding 
procedures had been corrected. 
Altogether, 31 papers 
were given, besides the all-day sym- 
posium on resistance welding. It’s to 
be regretted that the space available 
limits our report to a mere sampling 


technical 


of this rich mine of welding informa- 
tion. Our apologies to the authors 
we neglected; we're very sorry, but 
somebody had to be left out. 

To sum up this Houston meeting. 
it was a grand affair and we enjoyed 
every minute of it. The welding grape- 
vine has it that another all-welding 
show and spring technical meeting 
is to be held next May in Buffalo. 
But we'll all remember Houston for 
a long, long time. 





WHAT'S IN AN ELECTRODE 


(Continued from page 30) 





chromium, 
vanadium and copper may also be in- 
troduced into the deposit from the 
These 


are used solely for alloying purposes, 


as nickel, molybdenum, 


elements. however. 


to impart specific properties to the 
weld deposit, and not as deoxidizers. 


Job 5—Slag Forming 
With the nickel. 


molybdenum and copper, the metals 


exception of 


introduced in the coating are oxidized 
to some extent, and the resultant ox- 
ides enter the slag. This is particu- 
larly true of manganese and silicon 
their transfer efh- 
ciency. Oxides of these elements have 


because of low 
a pronounced effect upon slag char- 
acteristics. Manganese oxide is strong- 
ly basic while the oxide of silicon is 
strongly acid. Thus a small change 
in the content of either ferro-manga- 
nese or ferro-silicon is capable of 
markedly altering the nature of the 
slag. 

The film of slag that covers the de- 
posit after welding is not merely an 
unavoidable residue like the tailings 
from an ore smelter. It is deliberately 
planned and provided. The duties of 
the slag are: (1) to supplement the 
shielding gases and give additional 
protection against atmospheric con- 
tamination, (2) to flux refractory ox- 
ides in the deposit and (3) to retard 
solidification of the liquid metal sufh- 
ciently to allow for the escape of gases 
and the liberation of non-metallic in- 











2'2 Times the i 
More Production 
and Lower Costs 


...from AMPCO W 
Seam Welding 


Up to 150% longer 
service life — that’s the record re- 
ported by users of Ampco W eld 
tube and seam welding wheels. 
And here’s why: Ampco Weld 
wheels have unusual hardness and 
toughness at elevated temperaturés 
— exceptional resistance to wear 
— extra durability. And they also 
have uniformly high electrical con- 
ductivity. All this adds up to long- 
er runs, fewer shutdowns, increased 
production, lower costs. 

You can order Ampco Weld 
wheels as rough forgings, finished 
blanks, or fully machined, as you 
prefer. 

Ampco Weld wheels are part of 
an extensive line of Ampco resist- 
ance-welding products. All meet 
or exceed RWMA specifications. 
And Ampco offers you free, expert 
engineering service for specialized 
applications, if you want it. Order 
Ampco Weld wheels today — 
watch production step up, costs 
step down. 


Ampco Metal, Inc. 
® MILWAUKEE 46, WISCONSIN 
West Coast Plant; Burbank, Californie 


Reg, U. S. Pat. Off, 


clusions. The slag also serves to con- 
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HAS IT 
OR CAN 
MAKE IT! 


«rs CARBON 





opper The “right” brush for every type 
c torches and make of welding equipment. 


PLATES PLATES and PASTE 


ASSORTMENT 
\ aa 
mn | 


"Hine cangon 705t! 


: Ahandy assortment, developed 

” : = 
1/4" thickness ond up. especially for welding depart- 
Heot resistant, easily molded ments or smoll welding shops 


COMPLETE BECKER ENGINEERING SERVICE 
is always available and entails ne obligation whatever. 


BECKER BROTHERS CARBON C0. ccevo so itmows usa 

















i) 


MN 


AT THE FRONTIERS OF PROGRESS YOU'LL FIND 


= 


Ae 
| TT il 


pf rsccrery 


) 


_ 


Write for the name and address of the NATIONAL CARBIDE supplier nearest you. 


National Carbide Company 


GENERAL OFFICES: 60 EAST 42ND STREET, NEW YORK 17, N.Y 
A DIVISION OF AIR REDUCTION COMPANY, INCORPORATED 





THE 


trol contour, uniformity and general 
appearance of the weld. With all of 
these functions in mind, the composi- 
tion of the coating must be carefully 
balanced to yield a desirable slag. 

Slags are complex silicates or titan- 
ates, depending upon the type of 
electrode. Some types of slag are in- 
fluenced to an appreciable extent by 
the composition, quality and surface 
condition of the base metal. In cases 
of this kind, penetration of the ar 
becomes of major importance as the 
greater the penetration, the greater 
the amount of base metal that is 
brought into play to alter the action 
of the slag. 

Many elements in the slag result 
from decomposition or reaction of 
coating materials that are incorporat- 
ed in the coating for other purposes 
than slag formers. Soluble silicates 
are used primarily to bind the ingre- 
dients of which the coating is com- 
posed and control the rate of decom- 
position of organic shielding materi- 
als. They also serve to stabilize the 
are and provide desirable slag-form- 
ing materials, Carbonates and_hy- 
drates are used, as we have seen, as 
sources of shielding gases or to con- 
trol gas-shielding reactions, but they 
also contribute to slag formation. De- 
oxidizers also influence the mobility 
of the slag, and the oxidized portion 
of the deposit enters the slag. Simi- 
larly, are stabilizers serve addition- 
ally as: fluxing agents and ultimately 
become a part of the slag. 

It is frequently necessary to sup- 
plement the slag by additional mate- 
rials whose primary purpose is that 
of providing sufficient bulk. Such ma- 
terials must be selected with due re- 
gard to their effect on are action, ar 
energy. crucible formation, oxidation- 
deoxidation ratio and slag character- 
istics. The materials used as slag 
formers are usually confined to ox- 


ides and silicates. 


Next MONTH: Mr. Mathias will 
discuss the problems o/ physical for- 
mulation of electrode ingredients and 
of transferring the coating formula 
from the laboratory to the production 
line. Among variables that must be 
considered are: time, temperature 
control, sequence o} additions, homo- 
geneity, consistency for high-speed 
extrusion, flow characteristics as re- 
lated to concentricity of coating. There 
are also problems of handling at high 
speed and drying to develop the spe- 
cified characteristics. 
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They couldn't have done it this way a few years back. 
That box is made of 1/16" 52S aluminum — a problem 
alloy to weld. Today, with Airco Machine Heliwelding, 
Suckle Electronics Company, Camden, N. J., turns out 
one of these case boxes every twelve minutes. The four 
15” seams that join the bottom pan to the sides take 
ibout 45 seconds each, as the Machine Heliweld Holder 
moves smoothly over them, carried by an Airco No. 20 


Radiagraph. Heliwelding provides pin-point heat con- 
centration for joining hard-to-weld metals... with a 
minimum of finish grinding. 

For full information on Heliwelding, get in touch 
with your nearest Airco office. 


When you need oxygen, acetylene. nitrogen, or other in 


dustrial or rare gases. think of Air Reduction. A nation 


wide distribution system is ready to supply your needs, 


Air ReEpucTION 


60 East 42nd Street 


* New York 17, N. Y. 


Air Reduction Sales Co. * Air Reduction Magnolia Co. « Air Reduction Pacific Co 
Represented Internationally by Airco Company International 


Divisions of Air Reduction Company, Incorporated 


at the frontiers of progress you'll find - 
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“AS ENGINE drive is featured on a 
ible shaft machine, Machine can be bench-mounted also 


Gas Powered Grinder 


A new flexible shaft grinder is pow- 
ered by a 5 hp gasoline engine mount- 
ed on a wheelbarrow truck. The 7-ft 
flexible shaft is attached directly to 
the motor shaft, Designated Model 
DGX-7, the new flexible shaft grinder 
was designed for use where no com- 
pressed air or 
readily available. 

The engine is mounted on a swivel 
base that moves 180 deg. If need be, 
the unit can be mounted as a fixed 
bench tool, 

N. A. Stranp Div., Franklin Bal- 
mar Corp., Woodberry, Baltimore | 1. 


electric powel is 


Rectifier Welder 

A p-c rectifier type welder has been 
added to the NCG line of Sureweld 
welders. Current 
said to be unusually good; short cir 
cuit current is high. giving sufficient 
drive to the are 


cessories, 


characteristics are 


without any ac- 


A three-phase transformer supplies 
the a-c power to a full wave selenium 


oxide type rectifier which changes it 


64 


new Strand flex- 


tracer for the 


to d-c. Cooling air, directed by baf- 
fles, is drawn in two separate paths 
through the rectifier stack and the 
transformer by a powerful fan. This 
keeps heat on all windings well be- 
low the 90-deg C rise permissible for 
Class B insulating materials. The 
cabinet is flush-front in design with 
recessed control panel. Quick-discon- 
nect plugs on the welding leads are 
protected with fibre sleeving. The 
welder comes in 100, 200, 300, 400 
and 600 amp models. 

NATIONAL CYLINDER Gas Co., 
\. Michigan Ave.. Chicago 11. 


840 











Long-Life Cover Plate 
Sellstrom 
cover plate is said to provide about 


\ NEW plastic welding 
1.500 hours of service under average 
conditions. This is 125 times as many 
from the 
cover plates, says the company. The 
“Long Life” cover plate is not affect- 
ed by benzene, 
high octane fuels or high heat and 
is also resistant to bending, pitting 
and breaking. Designated PKU in the 
standard size. 2 by 
There is also a “Long 
Life’ cover lens in the 50 
lor welding goggles. 

SELLSTROM Merc. Co., 615 N. Aber- 
deen St., Chicago 22. 


olass 


hours as expected 


acetone, easoline. 


‘ atalog it Is 
1 3/16 in. 


mm size 


PLASTIC templets, cut out with scissors, guide the new 
automatic 


Linde flame-cutting machine 


Automatic Tracer 
\ NEW automatic tracer for flame- 
cutting machines utilizes an inexpen- 
sive plastic pattern that may be cut 
with scissors or knife. 
need to allow for kerf 
when preparing the templet. Com- 
pensation for kerf width up to 4 in. 
is accomplished automatically by pre- 
setting a dial on the new tracer. Trac- 
ing speed varies between 2 and 30 
ipm and can be varied if need be 
while the machine is operating. 
LinpeE Air Propucts Co., 30 East 
12nd St... New York City 17. 


to shape 
There’s no 


D-C Rectifier Welder 
A NEW rectifier 200, 300 
and 400 amp ratings is now avail- 
able from M & T. It is a heavy-duty 
machine for production 
Ventilation is fan-forced, 
up-draft for long rectifier life and 
cool operating temperatures. 
Metat & THERMIT CorpP., 
12nd St.. New York City 17. 


welder in 


designed 
welding. 


100 FE. 
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control 


Lm pact and 


- 
abrasion 


with 


FOR AUTOMATIC HARDFACING 


Excellent for 
rollers and idle) 
steel wheels 

~ submereced celdin of other appli 
metallurgical infor 


write Ams 


AMERICAN 
Brake Shoe JR TE TT Liana mT 
MPANY 


382 East 14th Street - Chicago Heights, Ill 
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Welding Hose Ree! 


A HAnby housing for double welding 
hose is called the “Weldreel”. It stores 
50 ft of the double hose and supplies 
it with a slight pull. [t requires 26 
by 30 in. of space and can be hung 
from the ceiling, momnted on the wall 
or attached to the floor. 

Unitep Speciatty Corp., P. 0. 
Box 698, El Dorado, Ark. 


* ” a 


A-C Welder 
A new 50% duty cycle welder has 
an unusually wide range of current 
adjustment. A moving coil trans- 
former type, Model 99 has a rated 
output of 250 amp at 30 are volts 
with a top usable output of 350 amp. 
It has two open circuit voltages, on 
different ranges, to-make it flexible 
and to utilize low-hydrogen elec- 
trodes. It can be operated from either 
220 or 440 volt single-phase lines. 
Miter Execrric Mrc. Co., Apple- 
ton, Wis. 


* * is 


Electrical Solder Flux 


SPECIALLY designed for electronic 
connections, a new series of HR alloy 
paste solders are for work covered by 
Federal specifications MIL-S5-6872, 
AN-S-62 and MIL-E-5400. Metals 
contained in the alloy paste solders 
conform to Federal specification 


66 


QQ-S-571-b. An activated high-rosin 
flux in the HR series prevents corro- 
sion, it is claimed. Temperature 
ranges available extend from 220 to 
650 F, 

Fusion ENGINEERING, 
perior Ave., Cleveland 3. 


1504 Su- 


Magnetic Welding Clamps 
New Aronson magnetic welding 
clamps are used to locate and hold 
metal workpieces for tacking and 
welding. Three models are available: 
the MCP with a 45-deg bevel, the 
MCV for holding rounds to rounds or 
flats and the MCA, adjustable to any 
angle. Magnet cores are made of 
“Alcomax” and are said to retain 
their power indefinitely. A Model 
MCR 4-in. magnet will hold 275 Ib 
with an air gap of 0,005 in. The 
Model MCQ cube magnet will hold 
375 lb with the same air gap. Both 
the latter magnets have a hand thrust 
screw for lifting the clamp from the 
workpiece after use. 

ARONSON MACHINI 
N.Y. 


Co., Arcade, 


Spot Welding Control 
\ NEW synchronous precision control 
for top quality spot and seam welding 


of stainless, aluminum, 
and nonferrous parts has been an- 
nounced by G-E. It can be used on 
motor, fluid or air-operated 
chines. Basic components are an ig- 
nitron contactor, a weld timer and 
phase-shift heat control, and a se- 
quence timer (if required). 

Special features include surge re- 
sistors to increase firing-tube life, 


magnesium 


ma- 


THE 


one-piece silver-plated copper bus 
bars and positioning of the terminal 
boards at an angle on the side of the 
panel for easy access. Ratings are 
180-280/410-510 volts, 60 cycles. 

GENERAL ELectric Co., Schenec- 
tady 5, N.Y. 


2900 Amp Torch 


Continuous heavy-duty tungsten-in- 
ert-gas welding at 500 amp is pos- 
sible with the new water-cooled HW- 
12 torch. Any type of current or 
polarity can be used with the torch 
to weld nearly all commercial metals 
and for hard-facing operations. All 
external plumbing has been elimi- 
nated to prevent chance of breakage. 
(Juick-release collets are a new fea- 
ture permitting rapid replacement of 
the Two torch 
available for 3 or 7-in. electrodes. 

LinpE Arr Propucts Co., 30 E. 
12nd St., New York City 17. 


tungstens. caps are 


rare . 
Toggle Clamps 
FIVE mark the Caddy 
toggle clamps for holding workpieces 
while tacking or welding. A newly 
designed linkage is said to provide 
double the pressure of other clamps 
with the same force on the handle. 
The pivot pins are said to have three 
times surface than 
other notable is the 
clamp’s all welded construction, 
heavier links and handle and rein- 
forced clamp bar. The three basic 
models, V-1, V-2 and V-3 have 1,000, 
2,000 and 3,000 lb pressure ratings, 
respectively, 

Erico PRopwcts, 
6lst PL, Cleveland 3. 


features new 


more bearing 


Also 


lamps. 


Inc., 2070 E. 
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"ATLAS TOMAHAWK ‘J 


i A i . 7 


WH-20 
WEIGHT 14 ozs. 
LENGTH 11” 





Featured above is one of 3 new WH 

Models, each with a different head 

style. Like all Atlas Tomahawks WH-20 

is tough, has balance and endurance. 

For those who prefer wood handle 

tools, there's nothing better. Ask your 
Dealer for Form WCF32A de- 
scribing all 28 models of Atlas 
Tomahawks, 





WELDING ACCESSORIES CO. 


707 E. LEWISTON AVENUE, FERNDALE 20 0 (DETROIT) MICH. 
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3-D Flame-Cutting 


NEW, semiautomatic “3-D” flame- 
2-99 Series Two Stage Dvolized Regulator < cutting equipment was designed to 
One of six models ond 26 types available scarf the edges of curved metal shapes 
prior to welded assembly, such as in 
tank hulls and pressure vessels. The 
cutting flame slants at a constant 
angle from the desired apex of a 
scarfed edge. A system of twin rails 
with four spring-loaded drive rollers 
and an idler keep the torch in proper 
cutting position. Cutting speeds range 
up to 15 ipm. 

The rails on which the cutting ma- 
chine rides can be built in a complete 
circuit, or in any part of a circuit, to 
guide the torch up, down and around, 


This two stage regulator provides 
absolute uniformity of pressure 


Sets of rails and the accompanying 
fixture must be built for the specific 
job being planned, says the company. 

MILWAUKEE SHIPBUILDING Corp., 
»718 W. Lancaster Ave., Milwaukee 9, 


¥ % 


Hardfacing Electrode 
DesicNep for build-up work and 
hardfacing applications where the de- 
posited metal can be machined o1 
flame hardened, the G-E type W-98 
electrode comes in 14 to 4 in, sizes. 
It can be used on a-c or d-c and 
vields a deposit having a 250 Brinell 
hardness that flame hardens to about 
350 Brinell. Uses recommended are 
accurate, even | on road machinery parts, pinion 
teeth, pump housings, shafts, sprock- 


| ets. ship hawse pipe, ete. 
as pressure GENERAL ExLectric Co., Schenec- 
tady 5. N.Y. 


* * * 


New Contour Marker 


\N improved Contour Marker per- 
mits complete marking of the aver- 
age pipe joint in less than 5 minutes. 
An articulated arm with soapstone 
point and a dial marked in both de- 

oe - grees and pitch are mounted on a 
“Gasweld” Regulators always deliver even, accurate gas eer 3 gainers <3; Soy 
pipe. When the dial is set to the de- 
sired angle. the jointed arm traces 
assures you of units designed to take and hold the cutting line around the pipe. The 


pressure on every welding and cutting job. Liquid’s 60 years 


i f ‘ : sre ‘ung regulators 
of experience in manufacturing pressure reducing regul 


j i ‘ standard model marks pipe between 
; est 3 istment engineered for longer ' zi n 
the finest adj 5 ]1 6 and 18-in. OD. the Jumbo 


model from 16 to 48-in. OD. 
Available for use with oxygen, acetylene, Contour MARKER Corp., 1843 E. 


life and trouble-free operation. 


hvdrogen and petroleum fuel gases Compton Blvd.. Compton, Calif. 


| 7 + * 


| Electrical Valve 
Liquid also produces Several desirable territories are still open - > 
Guygen, so endl for Jobbers and Distributors of Liquid For accurate, dependable remote con- 
ond other commercia 


gases including Red Diamond Arc Welding Equipment. ; trol of air-operated, mechanical de- 

CO: in all its forms— Write for full information. WELDERS vices, the Seiaky_ 1-way ‘ Electro 
Gas, ——< Valve” can maintain a speed of 500 
Solid (dry ice) for 


industrial use. Get the facts on Liquid’s new line S strokes per minute. It can be used for 


of Are Welding Equipment. Write all types of machinery using single or 

for Catalog. double acting, pneumatic power cyl- 
inders. It works on any 110, 220 o1 
M0 volt, 60-cycle power supply. 


THE CARBONIC CORPORATION Scraky Bros.. Inc., 4915 W. 67th 
LIQ U | 3100 South Kedzie Ave., Chicago 23, Illinois St., ¢ hicago 38, 
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Yow! AVAIL 
. 


FENOPTIC 


} 107 


SERIES 


PLASTIC FRAME SPECTACLE TYPE SAFETY GOGGLES 


Direct Prom the Manufacturer 


The Penoptic “707 Series” goggles assures workers of dependable 
protection, comfort and a distinctly personal. appearance. All models 
are of tough, lightweight, non-inflammable plastic. High line style, 
drop-eye shape and flesh color combine to satisfy workers’ demand 
for a more personal look. This new series offers a choice of: 


© Spatula or cable type temples... 

© Adjustable rocker or regular nose pads... 

* And contour-fitted side shields . . . 
These models in a full range of bridge widths and lens sizes make 
possible combinations adaptable to many different operations 


throughout industry. Penoptic’s manufacturer-to-you distribution 
policy now offers new opportunities to save with safety. 


For descriptive literature and prices write directly to... 


ABLE IN ANY OF 4 MODELS! 


MODEL 707 
Wire core temples with cable 


MODEL 7075S 
Plastic side shields, wire core 


MODEL 707P 
Spatula temples, wire rein- 
‘orced. 


MODEL 707R 


Rocker-type nose pads sup- 
ported by adjustable metal 
arms. 


PENNSYLVANIA OPTICAL COMPANY 


READING, PENNSYLVANIA 
Known for Fine Ophthalmic Products Since 1886 
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PRACTICE 
MAKES 


PERFECT They Liked June Editorial 
9 . 
wll Dear Sir: 


I always read your editorials. I was 





particularly impressed. however, by 

Moke it a practice to use Protect-O-Metal before welding—and get — Remember Houston.” To i 

this editorial represents progressive, 
projected thinking. 

Some day when NWSA grows a 

little stronger and becomes more 


easy-to-clean, tough, more perfect welds everytime! P.O.M. cuts out 
spatter adhesion, improves fluxing, stabilizes the welding arc, saves 
85% of weld cleaning time and labor—all for about |/10c per foot 
of weld. P.O.M. No, 2, water soluble, goes on fast and welding can 


seaso add. rhe S, 0 i fas) «68e 
start AT ONCE. No fumes, no trouble. P.O.M. No. 8 dries hard in less sont — oe rewie your ide - pi 
forth in “Remember Houston” will 


become reality. Warmest personal 
regards. 


than an hour, protects from rust and corrosion for months, and is a 
good paint primer. Spatter wipes off either in a flash! With P.O.M 


and a little practice even amateurs can make more perfect welds ee 
ord \ 0 Ss, 


William A. Rice, President, 


PROTECT-0-METAL i 


ce aft We're Glad We Helped 


Dear Sir: 


Order a trial gallon today 


Thank you very much for sending 
the June issue of THe WELDING EN- 
GINEER. The Houston Story was very 
well done. 


p sttt 3a The success of the convention 
, ¢ speaks very well for the value of good 
! . publicity such as this. 
st he Cordially yours, 
€ fy a Gene Robbins, Publicity Director. 


G. W. SMITH & SONS, INC. 5408 KEMP ROAD, DAYTON, O. 


Chamber of Commerce 
Series (Two Stage) Houston, Texas 
Regulators 
en Lf j Dear Sir: 
Wustrated: Model 1101 Two ms 
Stage Oxygen Regulator Cheers to you for your “Remem- 
ber Houston!” editorial in the June 
issue. It’s a honey. You certainly 
didn’t pull any punches. I, for one, 
am glad that you had guts enough 
to make the recommendations and 
predictions which you did regarding 
the Houston Show. 
Cordially yours, 


Roy W. Poe, Sales Manager. 
[weco Produc ts Co 


Wichita. Kansas 


cylinder pressures. Light, That May Editorial 
compact — accurate pressure 





i , esigned for today’s higher 
@ Working pressure remains D signec day's hig 


constant 


a control. Simple, rugged—few Dear Sir: 
@ Anodized forged aluminum bodies parts, all readily accessible. We all liked your May editorial 


and bonnets Also 
Single Stage Regulators. See of it to all our sales personnel, 
@ 4000 Ib. HP gauges your K-G Distributor or write to May we have your permission to 
reprint it? 
@ Smooth flow, large capacity K-G Equipment Company (Inc.) Sincerely yours, 

A Unit of Air Products, Inc. 
Dept. A, Box 538, Allentown, Pa. 


new: K-G 1200 Series so well that we want to send copies 


Loren G. Stevens, Advt. Mer. 
National Cylinder Gas Co. 
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WEAR-ARC hard-facing electrodes will handle every 
known rebuilding and hard-facing application... in 
all industries. For every application where wear pat 
terns must be corrected to resist impact, abrasion, 
compression, heat, and corrosion Weoar-Arc pro 


vides the right electrode for the roughest job. Before 


you forget it get this manual. It’s a gold mine of prac 


tical up to date information. Just ask for Bulletin AR53-20 








LETTERS will help you 


continued 
cut your metal 


JOINING COSTS 





Dear Sir: 
| have just read your editorial ap- | 


“and CUTTING 
ATTACHMENTS 


THERE IS A DOCKSON 
DISTRIBUTOR NEAR YOU 
—name upon request 


pearing in the May, 1953, issue of | 


THe Wexpine Encrineer. Congratula- 
tions! 


This is the type of thing I believe | 


we must all be cognizant of and re- 
alize that before long we will be back 
into the buyer’s market. Real selling 
effort must begin sometime and the 
present is not too soon. 
D. R. Warner, Sales Manager, 
Miller Electric Mfg. Co. 
Appleton, Wis. 


Safety—-Whose Responsibility? 
Dear Sir: 

Many thanks for printing my safety 
piece originally titled “The Explosion 
That Might Have Been” and re-titled 
“How Accidents Are Born” 
editorial modification ( page 53, 

1953 THe WELDING ENGINEER). 

By and large, it’s a good job of 
editorial preparation and I am 
pleased with your dressed-up version. 
| like that photo you illustrated it 
with; that’s just what it looked like 
on the job I wrote about, except that 
my drum became full of holes from 
repeated shorts. 

| take one exception. Namely, 
where the article says: “It was also 
the weldor’s fault for not reporting 
the situation and insisting that his 
foreman do something about it.” It’s 
permissible for this statement to be 
included, even though. 1 didn’t make 
it, so as to make the reader aware of 
his obligation and responsibility in 
calling a hazardous situation to the 
attention of his foreman. 

But in my particular case the fore- 
man was told about this, He knew | 
needed “some place to lay the rod 
down on” because I requested it, 
and he should have known it any- 
way because he could see the need 
with his own eyes. He was on the 
job all day, day after day, week after 
week, watching me are weld and lay- 
ing the holder aside somewhere after 
each piece 700 times a day. “Insist” 
that the foreman do something about 
it? How shall the mere workman 
“insist”? By threatening to quit the 
job? Should I have twisted his arm? 

No, it’s not that the foreman and 
the company don’t know these things. 
It's simply that the company has a 
poor policy tow ard them. 

While the workers collectively are 
not guiltless, the main fault and re- 
sponsibility lies with management, 
both for not doing its job quickly 
and well enough and for not insisting 
that workers do theirs. If my job 
had been properly engineered in the 


during 
June. 





BRAZED AND 
lems celtic). 
YoU CAN 


4 


BEND IT 
TWIST IT 
STAMP IT 
© DRAW IT 
HAMMER IT 
and it won't break or 
leak under pressure 


f 


| 


AiR 


BRAZING 
Ls em @ 


For complete information ask your 
WELDING SUPPLY DISTRIBUTOR 


or our nearest office 








OUR BULLETIN 
No. B-29-4 
TELLS YOU 
HOW TO 
BRAZE 
THREADLESS 
FITTINGS TO 
TUBING 





TR 


& SUPPLY CORPORATION 
PROVIDENCE, RHODE.ISLAND 
SALES OFFICES 


MA 
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Welding Engineers prefer 
THERMO spiral tip cleaner design 


So do welders because 
they know how the spiral 
design of Thermo Tip 
Cleaners removes carbon 
and slag without 
scratching or enlarging. 
Buy Thermo Spiral Tip 
Cleaners in handy metal 

a: ones 

y case sizes, 


# 


' 
j 


. =a 


Precision manufactured and gvuar- 
unbreakable or replaced 


es a 


on 
2 SAVE 95.57 
oon COVER LENS co 


Duty 
¢ the Triple Os 
free som ve the above claim 


anteed 
free 


Se 


Send for 
Cover Lens @ 


At all 
Welding 


Supply 
Dealers 


we Maal NGO GERGOR 


NEWARK + CHICAGO+LOS ANGELES 





W-AL-CO RODS 


for Welding of 
ALUMINUM 


ELECTRIC AND GAS 
WELDING 


Drawn Wire 
TYPES 25, 43 and 52 
Brazing 718 


Aluminum Solder 


White Metal 


WELDING ALLOYS 


MANUFACTURING CO. 
744 Broad St., Newark 2, N. J 














LETTERS —— continued 





first place, a proper location for the 
holder would have been included in 
the layout of job facilities and equip- 
ment. 

And now | better sign off and let 
you go back to work. 

Sincerely, 
An Are Weldor 
Our Foreign Friends 
Dear Sir: 

Thank you very much for sending 
us a clipping from your publication, 
regarding our new type of insulated 
electrode holder. Tut Wevpine En. 
| GINEER is widely known in Norway. 

Yours very truly, 
H. Laukvik, Sveisemester, 
Oslo, Norway 

Dear Sir: 

We have read with interest the ar- 

| ticle “Braze Welding on Big Repair 

Jobs” in your publication of April, 

1953. 

Could you allow to translate 
and reprint this article in the “Loosco 
Lascourant,” our monthly welding 

| magazine with an issue of 6,000 co- 
pies ? 
Yours truly, 
F. Loos, director, 
G. L. Loos & Co. fk abrieken N. V. 
Amsterdam, The Netherlands 


us 


Electrode Comparator 
Published by British 


A SLIDE-rule of comparison 
| chart for mild electrodes has 
been issued by the British Welding 
| Research Association. It enables weld- 
| ors, designers and others to obtain 
the basic characteristics of each Brit- 
ish electrode type such as coating, po- 
sition, current and voltage together 
with the nearest American equivalent. 
| On the reverse side of the rule are 
| shown particular electrodes and man- 
ufacturer’s names. The comparators 
are available at 5/-(70c) each from 
the BWRA, 29 Park Crescent. Lon- 
don, W. 1., England. 


* * * 


type 


steel 


Aronson Movie Show 
Positioner Economies 


TIME and money-saving ways to use 

welding positioners are dramatically 

presented in a new movie made by 

Aronson Machine Co., Arcade, N. Y. 
| The Aronson “universal balanced” 
| type of positioner is compared with 
| other makes and with manual chain 

falls, electric chain falls, and manual 
| positioning. For showings, you may 
| contact the Aronson home office. 
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-DOCKSON’S 
No 145 OUTFIT 


fitted for a complete range of all-pur- 
pose welding and cutting operations as 
heavy as 5” steel. 


No. 145 OUTFIT includes: 


1—No. 4-E-C Hi-Speed Welding Torch. 


1—£a. Nos. 2, 4, 6, 8 and 10 “E” Style 
Elbow Tips. 


1—C-4 Hi-Speed Cutting Attochment. 

1—C-2 Cutting Tip. 

1—No. 134-BE Oxygen Regulator, 200 
Ib. and 3000 ib. gauges. 


1—No. 134-AD Acetylene Regulator, 60 
Ib. and 500 Ib. gauges. 


1—Commercial to P. 0.1. Adaptor. 
1—12/ ft. length 4" Siamese Hose. 
4—Hose Connections. 

1—Outfit Wrench. 

1—Round File Gas Lighter. 

1—Pr. Series 66-19-6 Welding Goggles. 





THERE IS A DOCKSON DISTRIBUTOR 
NEAR YOU — Let us send you his 
name and our catalog of Welding 
and Cutting Equipment, a complete 
line “BUILT FOR BETTER SERVICE”. 








The Name that ee s for 


HEAVY-DUTY 227| 3 ty teen 


West Coast Plant 


ENGIN | © OweER = *. J. Brapy, president of Alloy Rods 


t Co., York, Pa., says the company's 
at 2 Beot/ , a. new plant at El Segundo, Calif., will 
More than 500 manufacturers of engine-powered ma- A be in full operation by Oct. l. Now 
chines of all kinds, utilizing power within a 3 to 36 horse- | ow : = building, the new structure is situ- 
power range, specify WISCONSIN Heavy-Duty Air-Cooled : a ated near the Los Angeles Interna- 
Engines as “original equipment” on their machines, , x tional Airport in an eres area 
They base their selections of engines on such factors as "4 being developed by the my hare 
heavy-duty construction, low-cost operation and mainte- road. To be known as the Fact ‘I 
nance, Air-Cooling that provides trouble-free service in Coat Divison ot sence Mle 
all locations, easy starting, and readily available re- ? produce the complete a . a wid 
placement parts when needed, through a reliable source. i . electrodes. In charge wl ve George 


) é - ) on ‘LIO an- 
Wisconsin Motor Corporation is the world’s largest man- per wallace fe heel 252 tags 
utacturer of Heavy-Duty Air-Cooled Engines, from 3 to - . Alloy Rods was established in York 
36 horsepower, in 4-cycle single cylinder, 2- and 4-cylin- am, , 14 years ago and is said to now pro- 
der types. Here is dependable power to fit the machine t 


duce about one-third of all stainless 
; Ant . ‘ V-type 4-cylinder A : 
and fit the work for which the machine is designed. 15 to 36 hp electrodes consumed in this country. 


most q* ; 
INCLU ROLLE | cis 500 in Prins offered 


7 Ad = R> World's Largest Builders of Heavy-Duty Air-Cooled Engines 
Vi rr, MILWAUKEE 46, WISCONSIN 





to Service Industry Weldors 
THE James F. Lincoln Are Welding 


16-V, -1 Foundation, Cleveland, has announced 
mm - ; a $13,500 award program for se- 

A rv) 0)! ae [PI ne * lected business and service establish- 
e ments. Men or women engaged in 

TUBULAR PROFILE CUTTER ; any of the named businesses may be 
‘é } = i , able to earn an extra $1,000 this year 


SAVED ~ } by des ribing the use o1 possible use 


of arc welding in the maintenance, 


$ ; | operation or services performed by 
9 ,O  @.) Oo = O O | ' the business. Awards will be made to 

: individuals in non-industrial busi- 
ON PIPE-CUTTING COSTS a» nesses and service establishments 


such as bakeries, dairies, hospitals, 


, hotels, food manufacturers, buildings, 

| Ni 0 he b y FA R municipalities, cemeteries, printing 
plants and newspapers. Awards range 

upward from $25 to the top of $1,000, 
You'll be amazed at the time and money you A total of 191 awards will be 
save when you cut pipe or tube with oa None of 
Woerner Tubular Profile Cutter. One user . : > ‘ 
reports over 90,000 cuts in the past twelve establishments is in a metal fabrica- 
months...easily an average saving of 10¢ tion field where welding is generally 
a cut on material and operating time.” used. An illustrated booklet of rules 





given. 
the selected businesses or 


for the award program is available 


WOERNER TUBULAR PROFILE CUTTER | {2% (0 Foudsion a Clevelon 


* * % 
All types of precision flame cuts on pipe or tubing, angles, miters, bevels, spiral slots, 


cams, serrations, and many different shapes and profiles can be made with the 
Woerner Tubular Profile Cutter just by following a template which can be developed 
and cut out in less than an hour and changed in less than a minute. And the WELDING research carried on by 
Woerner is accurate...to within .015 of an inch which gives proper fit-ups with no Army Ordnance and the Navy Bureau 
waste, and eliminates costly marking hand-cutting, and grinding to fit. The low of ships has been very beneficial to 
initiol cost plus extreme efficiency of the Woerner give you high dollar savings me var M f tk ? t od 

Indqgustry. any Oo 1e reports Carrie 
WRITE US TODAY FOR FURTHER INFORMATION 


on through National Research council 
can be secured through the Published 


STRAT TT NCATE LD DAMME Pocuments Division of the Depart 


ment of Cc ‘rce, Washington 25, 
330 N. MOSLER Soest BREE @ WICHITA. KAMIEEE “2 f Commerce, Washington 25 


Research Reports Available 
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Royal 


Welcome 


or America’s most honored 


Guest 


At no other place and at no other time in 1953 
will the power and vitality and productive genius 
of the vast and basic metals industries of 
America be so forcefully and so clearly 
demonstrated as in Cleveland’s Public 

Hall this October. 


Here .. . in bold, animated, live-action display 
will be the newest... the finest . . . the most 
FOX) wanted developments . . . and here, too, 
s's87 will be the alert, the wise, the 
af idea-seeking men who make the metals 
industries go forward. 


s 


NATIONAL 


METALS EXPOSITION 
AND CONGRESS 








EES 


- ENGINEERING CO. 





Modern 
Metalworking 
Equipment 


——) BENDING ROLLS 

——) TURNING ROLLS 

—) AUTOMATIC WELDING 
FIXTURES 


REED OFFSET FORMING MACHINE 

% Improves automatic welding production 
by eliminating chili-rings and backing 
bars 

w% Forms offset weld-backing joggie from 
«tank shell 

*% loosens rust and mill scale 

*% Improves shell roundness 

% Two models: M-2—1/16 to 3/16” piate 

M-4—3/16 to 7/16” plate 











is etlex 


UNIT TYPE AUTOMATIC WELDING 
TURNING ROLLS 

Combines adjustable track support and 

turning rolls into one fixture 

in 5 standard models 

Capacities up to 9 tons, 12 ft. diameters 


Vertical and horizontal powered track 
adjustment on larger models 








WE INVITE YOU. -- 
to write us for specifications, © - 
list of REED ysers near you. haan § 
gation. just write on your le 


REED ENGINEERING CO. 


1007 W. FAIRVIEW, CARTHAGE, MISSOURI 


Soviet Metallurgical Men 
Called on Carpet 


PRODUCTION difficulties in the Soviet 
metals industry were recently aired 
by the Moscow radio. quoting editori- 
als in Pravda, Plants and managers 
drawing fire included those in the 
Krivoi Rog ore basin, Dneprope- 
trovsk and in the Goro-Blagodatskoye 
region of the Urals. Executives in 
these plants were blamed by Pravda 
for “complacent and benevolent” at- 
titudes that fostered lagging produc- 
tion. 

Passing the buck, the executives 
complained that coal deliveries to 
their plants were far behind sched- 
ule. Mines in the major Kusbas and 
Donbas coal fileds had fallen behind 
in coal delivery contracts. 

Another factor hindering expan- 
sion of Soviet metals production, said 
the managers, is the failure of the 
Ministry for the Construction of 
Heavy Industrial Enterprises (abol- 
ished since Stalin’s death) to keep 
to its building schedules for new 
plants. The Ministry was said to be 
taking far too long to repair and re 
build existing plants and workshops 

UcGrau Hill HW orld News 


aa * * 


Hungarians in Hot Water 
From Production Losses 


FAILURE to meet iron and steel pro- 
duction schedules in Hungary last 
year may be duplicated in 1953 by 
the hapless leaders of that country. 
According to the Budapest radio, 
things are getting worse, too, because 
plant managers are neglecting main- 
tenance in frantic attempts to make 
up production. Chief reason for the 
difficulties is said to be faulty and ir- 
regular supplies of raw materials but 
failure to apply shock-worker meth- 
ods on the Soviet pattern is also 


blamed. 
a a” + 


Membership Grows 
in Canadian Welding Society 


EXECUTIVE secretary W. T. Cherry of 
the Canadian Welding Society recent- 
ly gave a membership report to the 
society's national council showing 
that 541 individual members and 188 
sustaining members enrolled. 
The largest membership was in To- 
ronto chapter with 138 individual 
and 45 sustaining members, followed 
by Montreal with 105 individual and 
33 sustaining members. There are 
eight chapters altogether, including 
besides the two mentioned, Van- 
couver, Niagara, Hamilton, London, 
Winnipeg and Kitchener-Waterloo. 
New chapters are being contemplated 
at Kingston, Ottawa and Orillia. 


were 


Spokane Contract Shop 

Makes Big Strides 

One of the outstanding metal fab- 
ricators in Washington’s “Inland Em.- 
pire’ is Welk Brothers Metal Prod- 
ucts, Spokane. The company’s new 
11,000 sq ft 
throughout and the corrugated steel 


shop is are welded 
sidings and roof are stud welded in 
place. The shop has radiant floor 
heating. tinted plastic skylights and 
a 440-volt bus electrical feeder sys- 
tem throughout. Company designers 
made the welded craneway that han- 
dles such big projects as the 65-ft 
long jet fuel storage tanks shown in 
the picture above. These 13-ft diame- 
ter tanks are being fabricated by sub- 
merged-are welding for the Fairchild 
Air Force Base near Spokane. 

The shells of the tanks are auto- 
matically welded and the ends joined 
with a semi-automatic process. Shells 
are g-in. thick steel plate. 

Welk Brothers started in business 
in 1946 with one are welder and a 
cutting torch in a 30 by 50 ft garage. 
In 1948 they began production of 
small oil storage tanks for local con- 
sumption and in 1950 did subcon 
work on precision rolling 
and fabricating. First big job of the 
company was a contract for charge 


tracting 


cans for a Spokane magnesium plant. 
They now have a standard line of oil 
storage tanks ranging in size from 5 
to 50.000 gallons. They also make 
ornamental iron railings used in a 
“Welk Precast 


patented product, 


Concrete Steps.” 


Drawalloy Commences 
Spooled Wire Output 


Tue Drawalloy Corp.. York, Pa.. has 
started produc tion of spooled wire for 
automatic inert-are welding, accord- 
ing to E. J. Brady, president. The 
wire comes in 0.035 to 3/32 in. diam- 
eters in all stainless grades required 
by the welding industry. About 25 lb 
of stainless wire are contained on an 
expendable spool, which is made of 
extra-heavy plywood. Spools come 
packed in a sturdy carton of Draw- 
alloy’s own design. 
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\ 34-in. deposit of Hasreitoy alloy C on 
the cutting edge of this shear blade has increased 
its life by four times. The edge can be rebuilt again 


and again, when it finally does wear. 


HARP e ewhen Hard-Faced with HASTELLOY Alloy C 


TRADE-MARK 


This shear blade is used in a plant producing tough non-ferrous 
loys. Before hard-facing was adopted, the blades would chip, lose their edge, and 
have to be scrapped after shearing only about 50 tons of metal. They now can handle 
roughly four times that amount of metal because they are protected with HasTELLoy 
illoy C. They can be machined and hard-faced again when they finally do wear. One 
set of hard-faced blades has been in use in the plant for more than three years with 
periodic maintenance. 

In steel mills, too, HasreLLoy alloy C has increased the life of blooming mill shears 
by as much as 10 times. Hard-faced blades have lasted 110 turns without maintenance. 

HasTe.Loy alloy C red has also been applied to many other hot-working parts with 
jutstanding success. The metal flows well by metallic are welding or Hettiarc welding 
without preheating. No peening is necessary. Deposits of Hasrettoy C work-harden 
in service. They can be machined by conventional methods. 

For information on how to apply Hasretioy alloy C to hot-working parts, write 
for a copy of “Haynes Hard-Facing Manual.” For on-the-job help in applying the rod. 
vet in touch with the nearest District office. 


Haynes Stellite Company 
A Division of 
Y N [ S af? Ts a Maloy Cintas ~~ Corporation 


TRADE-MARK AA General Offices and Works, Kokomo, Indiana 
rida aan Sales Offices 
Chicago — Cleveland — Detroit — Houston 
Los Angeles—New York—San Francisco— Tulsa 





marks of Union Carbide and Carbon ( orporation 
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NWSA Golf Outing Held 
by Philly Area Members 


HE annual spring golf outing and 
dinner of the National Welding Sup- 
ply Association members in Phila- 
delphia and vicinity was held at the 
Reading Country Club, Reading, Pa., 
on June 11. Host was Thomas G. But- 
ler. president, Butler Cylinder Gas 
Co.. Reading. 

lhe following companies had rep- 
resentatives at the outing which was 
the best attended yet: Butler Cylinde 


Four times the life of ordinary Cae Cai Malian: Tan hee Gems 
regulators is guaranteed by ex- ' é 40, INCE £3 i Supply. 
clusive four-seat construction. , y Philadelphia; Herr Welding Supply, 
Each seat may be used succes- Harrisburg, Pa.; E. R. Joseph, Nor- 
sively — adjusted ae 64 fe ristown, Pa.; R. S. McCracken & 
re et ney case Sons, Inc., Philadelphia; The Penn- 
of the MECO regulator. : sylvania Welding Supply Co., Phila- 


delphia; Blue Valley Welding Supply, 
SAF-T-CHEK VALVES 


Absolutely uniform pressure and flexibility is Allentown, Pa.; Burdett Oxygen Co.. 
This exclusive MECO construc- secured by bolting special alloy diaphragm — Norristown, Pa.: Morey Flux & 
tion provides insurance against instead of conventional screw fastening which Chissical Tia... Wikdiosten: -Tida- 
seat or diaphragm failure. Built- puckers diaphragm fibres. Diaphragm should ee ea 7] Peer = I i oO °9 
in, self-actuating SAF-T-CHEK last the life of the regulator. tlanti cety le ne Co.; ‘ an Oxy- 
valves prevent damage to equip- ; 3 gen Mfg. Co., Collingdale, Pa.; Weld- 
ment from careless handling. Close yoke between diaphragm and multi-seat ing Service Co., Philadelphia, and 
block insures transmission and correction of r Sie : ta 


yey" a . oO sldine S I “h; 2. 
tiniest pressure variations providing constant Virginia We Iding upply Co., ( harle 
and uniform pressure. ton, W. Va. National president Wil- 


liam A. Rice, of the latter welding 
firm, made the trip to Reading par- 
ticularly to attend the outing. 


ASK YOUR MECO DEALER FOR FURTHER INFORMATION 


Solar Rollwelder Does 
Six Men’s Job 


3411 PINE BLVD. we 


\ SPECIALLY-designed seam welder at 

Solar Aircraft Co., San Diego, Calif.. 

replaces seven spot welders formerly, 

i required to do the same work. Cycl 

Faster...Safer Snagging é time for the welding operation (on 

». A jet afterburner fuel manifolds) has 

starts here C : been cut from | hours to 45 minutes. 

In operation the rollwelder makes 

a 3-in. diameter seam weld around 

the support bosses of the fuel mani- 

fold joining it to the engine exhaust 

Faster because Atlantic Speed-Tested Grinding ; cone. As a unique feature. the seam 
Wheels feature a smooth, floating action ; . 

that requires less pressure, reduces fatigue and ave while the work remains stationarv. 

speeds up snagging from start to finish. ky 2 aa The 


welding head moves in a circular path 


moving upper electrode carries 
Safer because every Atlantic Wheel made — ar < about 14,000 amp through a} 2-1n. 
from the 2 inch size on up — is test run at a oe 4, diameter shaft and a floating joint. 
50% higher speed than that required for te The lower electrode is essentially an 
normal snagging conditions . . . safer because air-operated clamping fixture. After 
every wheel features a special Resinoid 
Bond for extra strength and long life 
under high operating speeds. 


positioning the work and closing the 
lower electrode, the welding opera- 
tion is completely automatic. Al 
Lower cost, too. Atlantic Grinding though the machine is highly ss al 
Wheels seldom have to be dressed . . . re " cialized for this job, it can be con- 
reduce downtime . . . help keep replace- 4 verted in 30 minutes to more conven- 
ment costs at a minimum. Try them and tional duties as a circumferential o1 
see. Specify Atlantic Wheels next time 


longitudinal seam welder. 
you order, 


Designed by Solar. the machin 


Send for the complete, fact-packed Atlantic was built by the laylor-Winfield 

Grinding Wheel Catalog now. Atlantic Abrasive ag ( orp. lhe basiv machine was a 

Corp., 545 Pearl St., South Braintree 85, Mass. medium series, 36-in. throat, 150- 
kva, low-inertia-head seam welder. 


ATLANTIC ABRASIVE CORP. (AA) 2: on wining s moe vat 


some than the effort of thinking. 


South Braintree 85, Massachusetts James Bryce 
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NWSA Members Hold 


Toronto Luncheon 


“NS 
THe first of a series of informal 
luncheon meetings planned for the 


eastern zone of the National Welding products , 
Supply Association was held June 5 . | iat 


in Toronto, Canada. Presiding was 
Robert G. Jackson, president, Jack- 
son Welding Supply Co., Rochester, 
N. Y.. and also eastern zone vice- 
president. Assisting Mr. Jackson in 
completing arrangements for the 
meeting were Ogden C. Mills, presi- 
lent, Mills Welding Supply, Ine.. 
Buffalo, N.Y. and Charles H. W. 
Cane, Welders Supply Co., Toronto. 
Mr. Jackson and Mr. Mills spoke 
informally on the various activities RODS 
and services currently being under- ELECTRODES 
taken by NWSA. Particular attention 
was given to the two reports on types 
of insurance carried by distributors 
ind compensation of distributor sales. 
men. Those attending the luncheon 
were also interested in the annual 
overhead expense report which con- 
tains detailed operating figures of 85 
distributors of welding supplies and 


equipment 


The following prospective mem- 
bers from Toronto and vicinity were 
present: Rog Margesson, Niagara 
Welders Supply Co., St. Catharines. 
Ont.; C. M. Wells, Curtis Wells, To- 


ci 8 He toaes Cone Wels Mow Do You Buy lt? 


Harris, Northern Welding Supplies | , : 
Ltd., North Bay, Ont.; A. Bangay. @ No matter how you buy stainless steel welding wire—on reels, 


Gas-Are Welding Supplies Ltd., To- in coils, or packages of rods or electrodes— PAGE can supply you in 


ronto, Charles Noakes Equipment a variety of analyses. 
Sales. Toronto and K. a, Halladay. 


loronto. A4C-DC Electrodes— Stable burning even at lower 


heats. Slag is clean and easily 
, removed. Coating resists crack- 
ns 1898 The, ft large nich Gas Welding Rods irr down te short stubs 


cle of the first Ferris Wheel at Your choice from a complete line for every type of stainless welding. 
o Exposition. Some _ nickel-iron 


venared in America ws carly how Inert Gas Welding 


Six Page-Allegheny stainless grades in .035”", .045", and .0625” 
diameters. Precision thread-wound on 25-lb. non-returnable reels 
to fit popular arc welding machines. 


for Submerged Are Welding 


PAGE stainless in wire diameters from 1/32” to 5/16", plain or 
copper coated. In layer-wound coils, 22” or 24” mill coils, or 200-Ib. 
returnable steel reels. 





Write our Monessen, Pennsylvania 
office for literature and prices 














Xe] 
Welding 
PAGE STEEL AND WIRE DIVISION Electrodes 
AMERICAN CHAIN & CABLE Rods 


— Monessen, Pa., Atlanta, Chicago, Denver, Detroit, Los Angeles, New York, Wire 
‘SEE ANYTHING OF MY TEMPERATURE-MARKING STICKS?” Philadelphia, Portland, San Francisco, Bridgeport, Conn 
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One finger is enough 


to position heavy workpieces for 
fast, economical downhand welding 


-wth P&H positioners 


Cut costs as much as 50% — position the weldment, not 
the operator! A touch of a control button does the work — 
saves handling time. Welding is downhand — permits using a 
larger rod for faster deposition. Welds are smooth, uniform. 
P&H Positioners are available in capacities from 

2500 to 36,000 Ibs. — remote-control and hand-operated 
models, Ask your P&H representative or distributor for 
further information — or write us. 


WELDING DIVISION 


HARNISCHFEGER 
CORPORATION 


4613 WEST NATIONAL AVENUE © MILWAUKEE 46, WISCONSIN 


POWER SHOVELS Pee FARMICATE 


me 





Yoder Completes Mills 
for Non-Ferrous Tubes 


HE first two tube mills for convert- 
ing coiled non-ferrous strip at high 
speed into welded tubing have recent- 
ly been comple ted by the Yoder Co. 
Mills built so far include one for the 
Bridgeport Brass Co., Bridgeport, 
Conn., that operates at speeds from 
M) to 120 fpm. Its capacity ranges 
from *4 in. to 4 in. tubing in gages 
from 0.025 up to 0.134 in. A similar 
mill was built for Kaiser Aluminum 
and Chemical Corp., Oakland, Calif. 

An induction-welding process, the 
LO to 120 Ipm speed is from 10 to 30 
times faster than practical by any 
method of non-ferrous strip welding 
heretofore known. The welding is 
done by high-frequency current intro- 
duced through a short inductor coil, 
through whic h the cold-formed tube 
passes without contact. The current 
travels around the surface of the tube 
in the region of the inductor. It then 
flows along the converging edges of 
the unwelded tube, to and from a 
nearby point of convergence. This is 
substantially beyond the field of in- 
duction and close to the center line of 
a set of rolls which press the seam 
edges together. 

\s the current approaches the point 
of convergence of the edges, it is con- 
fined to a very shallow layer on the 
surfaces of the two abutting edges. 

Physical tests made on samples of 
type 304 stainless show that the ten- 
sile strength in the weld zone is about 
15‘~ higher than the parent metal. 
Welds in tubes made from different 

rades of aluminum, nickel and other 

metals. show uniformly narrow weld 
zones with a grain structure almost 
unaffected by the heat. 

Operations so far have indicated 
that the mills will produce high qual- 
ity tubing from almost all grades of 
iluminum that are available in coiled 
sheet form, certain magnesium al- 


loys. a wide 


range of brasses and 
other copper alloys, nickel and nickel 
illoys, Monel, Inconel and austenitic 
and ferritice stainless steels. 

lt is said that the new process is 
well-adapted for making aluminum 
cable sheathing, a product rapidly be- 
ing adopted for many types of tele- 
phone, powe! and bridge cable. The 
cable can be fed into the mill simul- 
taneously with the strip so that the 
latter will be formed around it and 
welded without injury to any cover- 
ing of paper or rubber. 

Mills are now being built for the 
Aluminum Co. of America and the 
L.S. Navy in capacities of 8 in. and 
» in. diameters. respectively. 

* * * 
good counsel? ’Tis cheap, 
nothing Robert Burton 
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New Trailer Side-Gate 
Lifts Six Gas Cylinders 


ELEVATING side-gates, powered by 
compressed gas, that will lift up to 
900 lb are featured on a new com- 
mercial truck-trailer developed by 
Trailmobile, Inc., Cincinnati. The 
trucks were designed to specifications 
for Air Reduction, Inc. 

Each of the all-aluminum trailers 
is rated at 30,000 lb payload or about 
200 steel cylinders of gas. To with- 
stand the impact of the 150 lb cylin- 
ders, the trailer floor is made of heavy 
extruded aluminum. Spaced holes in 
the longitudinal body rails permit 
chains to be rigged for keeping a 
load of cylinders from shifting in 
transit. 

As shown above, one side-gate on 
the curb side of the trailer lifts from 
ground level. Its compressed gas mo- 
tive power comes from a cylinder in a 
compartment at the front end of the 
trailer. The lever for controlling the 
operation of the side-gate can be ma- 
nipulated from the ground or from 
the inside of the trailer. On the dock 
side are conventional side-outlets for 
unloading cylinders at dock level. 

o * - 
Eutectic Builds 
Plant No. 3 


A ground-breaking ceremony was 
held in June by Eutectic Welding Al- 
loys Corp., Flushing, N. Y., for its 
new No. 3 plant to be built adjoining 
Plant No. 1. To be used for electrode 
production, the new building will 
house the most modern equipment for 
making them. A fully mechanized pro- 
duction line 273 ft long will be in- 
cluded. 


* * * 
Export Restrictions Lifted 
on Welding Electrodes 


THe Welding Equipment Section of 
the former NPA has open-ended elec- 
trodes for export. 


1953 





P&H DC RECTIFIER 
WELDER 


Has Dial-lectric 
Control for instan- 


Three sizes, 200, 
300, and 500 amps., 
NEMA rated. 





P&H AC 
WELDER 


Has P&H Dial-lec- 
tric Instantaneous 
Remote Control. 
Sizes up to 625 





amps., NEMA  rat- 
ed. Connectable to 
220 and 440 volts. 


P&H WN-301 
Engine-Driven 
DC 
ARC WELDER 


Portable. Equipped with Dial-lectric 
Control. Runs at only 1750 rpm. 
Welding service range, 60-375 amps., 


13 types that take the 
lem out eel weld Ciabnat. 
fur, free-machining. low- 
alloy, and high-strength 
steels; castings, etc. 
Ask your! PGH apostate 


for 
ue 7 or ‘write ‘for 
free bul 


HARNISCHFEGER 
CORPORATION 
4513 W. Nations! Ave., Milwavkes 46, Wis. 








Doesnt have 





to be a hair 





pulling 


proposition! 








Yeh, Joe won the contract all 
right . . . the whole ding-blasted 
works . . . miles and miles of 
pipe fabrication and some of the 
darndest shapes to cut you ever 
saw! Joe lost money on that 
job. Oh sure, he made a profit, 
but he could have made more 
— lots more—with the H G M 
Shape-Cutter and Beveler. Joe 
didn’t know it but the H G M 
could have saved 90% of his 
time on those contour cutting 
problems. With the H G M 
Shape-Cutter all you do is at- 
tach the desired cutting pattern 
to the machine .. . slip the ma 


chine over the pipe and snap in 
place . . . light the torch 
give the hand crank a few turns 
. and the job is done — the 
maximum SPEED WITH ACCU- 
RACY. Joe had a few choice 
words for those reject welds 
too... the H G M certainly 
could have saved him a lot of 
fuss and bother. |f you're in the 
same fix as joe get all the 
details ... 


R THE FREE FOLDER 
“MORE 


oFIT DOLL > 
PIPE FABRICATION 


WRITE FO 


PIPE BEVELING 


MACHINE CO. 


Trade Mark Reg.U.S.Pat.Off. 


311 €. 3rd. St. 


82 


e Ph. 3-024] «¢ 


Tulsa 


Ok 


One Week Welding School 
for Teachers, Aug. 24-28 


\ SPECIAL one-week welding course 
for farm and industrial arts shop 
teachers will be held Aug. 24 to 28 
by The Lincoln Electric Co., at its 
Cleveland plant. Subjects to be 
touched on include are welding, sol- 
dering, brazing and hardfacing. The 
most effective methods of teaching 
welding courses will also be demon- 
strated. will be taught by 
Lincoln welding personnel, who over 


Courses 


the years have graduated some 35.- | 


000 weldors. For more information 
write to The Lincoln Electric Co.. 
Cleveland 17. 


* * 


Organic Vs. Metallic Bonds 
to Be Talked in Fall 


THe first comparison seminar ever 
held on organic and metallic bond- 
ing is scheduled for early Fall by the 
Eutectic Welding Alloys Corp., Flush- 
ing, N. Y. The 4-day sessions is open 
to everybody interested in the ad- 
hesive bonding of materials, says 
Renede D. Wasserman, Eutectic pres- 
ident. Outstanding speakers on weld- 
ng, brazing, soldering and organic 
bonding agents will be engaged to 
speak to visitors, and wherever pos- 
sible actual bonds will be 
demonstrations to 


made in 
prove discussion 


points. For further information, write 


Eutectic at 40-40 172nd St., Flushing, | 


, oe 


* * * 


Inconel Dipping Trays 


Inert-Gas Welded 


For bathing small parts in acid, a 
manufacturer recently ordered 2.000 


dipping trays. The grille-bottomed 


| trays weighed 63 lb. apiece and were 


made fromm 


{ onel. 


\ stainless steel fabricator, C. E. | 


Howard Corp., South Gate, Calif., was 


chosen to weld up the trays by the | 
tungsten-inert-gas process. Joints in | 
the 1-in, thick and 1%-in. round ma- | 
terial had to be durable and as free | 


from pits and corrugations as pos- 
sible to eliminate trapping of acid. 
\ccording to information from Linde 


Air Products Co., weldors at Howard 


}2-in. 
thoriated tungsten and Inconel rods 
to weld the joints at a speed of 15 
to 18 ipm. 


used argon shielding gas, a 3 


Correction 

We mixed up some words on page 
10 (middle column) of the July issue 
of THe Wexpine ENGINEER. The last 
sentence of the top paragraph should 
read, “Unlike poles of magnets at- 
tract each other; like poles repel each 
other.” 
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| PIERCE 


LONG RANGE 


UNIVERSAL GOVERNOR 


gives accurate 
“variable speed” 
or “constant 
speed”’ engine 
control between 
1200 and 2600 
RPM. 


fits 9 out of 10 
industrial 
gasoline engines 
... ideal for 
engine-driven 
welders. 





See your welding © 
supplies dealer ( DEALERSHIPS ) 


or write to: AVAILABLE 


THE PIERCE GOVERNOR CO., INC. 
1618 Ohio Ave., Box 1000, Anderson, Indiana 


World's Most Experienced Governor Manufacturer 








corrosion-resistant In- | 





BUY 
SELL 
USE 


SHAWINIGAN 
CARBIDE 


SHAWINIGAN 
PRODUCTS 
CORPORATION 


EMPIRE STATE BUILDING 
NEW YORK 1, N. Y. 





1953 











AT WENDT-SONIS 
A LINDBERG 
INDUCTION 
HEATING UNIT 


ups tool tip brazing 135% .. . replaces two units 


Production brazing of carbide tip tools has 
soared from 270 to more than 600 an hour 
since Wendt-Sonis, Hannibal, Mo., tool man- 
ufacturer, installed a Lindberg induction 
heating unit. 

Two operators, fluxing parts and putting 
brazing metal and carbide tool tips in place, 
load the assemblies on a conveyor belt that 
passes a continuous stream of work through 
a specially designed, long hair-pin type 
heating coil. 

Production is speeded because 14 tool 
assemblies . . . notjustone ... arein the 


heating field at any given time. The first tool | 


on the conveyor passes from the heating 
area, leaving 13 others stil] in the field of 
heat, with tool number 15 just entering the 
coil area. 

Production, formerly through two smaller 
units, totalled only 135 tools per hour, per 
unit, and required four operators. Thus the 


new equipment frees two operators for other 
important work. 


If your requirements call for production 
brazing, soldering, hardening, annealing, 
stress relieving, hot forming, forging or 
shrink fitting, a Lindberg induction heating 
unit can better your production picture . . . 
minimize costs . . . increase profits. 





Ask for a copy of Bul- 
letin 1440. It pictures 
and describes standard 
models . . . illustrates 
11 cost reducing fea- 
tures ... lists applica- 
tions . . . shows acces- 
sory equipment. 


£ INDBERG Pal HIGH FREQUENCY DIVISION 


Lindberg Engineering Company, 2477 West Hubbard Street, Chicago 12, Illinois 
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tet tHE EXPERTS souve your 
WORN EQUIPMENT PROBLEMS 


Many owners of worn equipment have asked us to help solve their 
particular rebuilding and repairing problems. In many cases 
we have been successful in devising methods to put worn 
equipment (some already on the scrap pile) back to work 
quickly and economically with applications of .. . 





US. Patents 1.876.738—1.947,167-—2.021 945 


11%-13'42% MANGANESE-NICKEL STEEL 


These solutions were worked out by experts 
who have spent a good part of their lives de- 
termining the best methods of combating wear 


Nailable Floors Installed 
With Aid of Welding 


from impact and abrasion. SOME 200 gondola cars were recently 


Check YOUR scrap pile or worn equipment ~ 7» fitted with nailable steel floors at the 
and send your problems to us. You may sove . Chicago, Burlington and Quincy Rail- 
a lot of money and it won't cost you a cent road shops at Havelock, Nebr. This 
for the answers. DO IT TODAY! flooring is held down by a 4g by 114- 
in. bar running the length of the car. 
Using the submerged-are process, the 
bars were fillet-welded to the toe of 
NEAREST DISTRIBUTOR a side-sill angle running along the 

UPON REQUEST car on each side. The flooring was 
then welded to the other side of the 
bar by a second fillet weld as long as 
the first. 

Each submerged-are machine rode 
along the car floor on 10-ft long fab- 
ricated aluminum tracks, which were 
ALLOYS onc FLUX leap-frogged so that the weld seam 

was continuous. Welding speed for 
the 44 in. fillet was 22 ipm at 400 
amp. 26-28 volts. For the weld be- 
tween the side sill and bar, welding 


FOR SILVER BRAZING speed was 32 ipm. D-c was used on 


both operations, according to word 


STAINLESS STEEL from the Oxweld Railroad Service 


Co. 


SEND FOR FREE MANGANAL WALL CHART 














Silvaloy 355 is a low 

temperature cadmium- as : 
free alloy especially Metal & Thermit Names 
adapted for brazing of Alaskan 
food handling and USES : ae 
dairy equipment, and Use 1200 Flux for silver braz AMONG nine new distributors recent- 
where a close color 7 <g> ae ae ly announced by Metal and Thermit 
. ' -Silver ' . ° ° 
° match is desired. atk Seteeteh Sided annd Corp., New York, is Alaska Welding 
: neha ate: Mis Cast Iron. Furnished in *s Ib. Supplies, Inc., Anchorage, Alaska. 
Siivaloy 50 and 45 are extremely fluid. Free- 1 tb., 5 tb., ond 30 Ib. con The ‘oh . ( ‘ Gen Lict 
flowing at temperatures of 1145° F. to 1295° F. toiners 1€ eight ot vers are uto Gas Light 
Especially designed for production brazing on & Appliance Co., North Bergen, N. 
stainless steel. J.;: Butler Gas Co., New Brighton, 
Pa.; Fidelity Sales, Newark, N. J.: 
GAS AND ARC WELDING ELECTRODES FOR tt . ae . ’ Pras. 
THE WELDING OF STAINLESS STEEL Littrell I arts Co.,. Ine.., Reading. 
ree ; ap aS : Calif.; McKinney Welding 5S | 
Coated rods in either A.C. or D.C. Titania : : rg ese Fer tee 


poomne gore tom ¢ a Co., New York City; Merritt-Holland 
; ; : Supply Co., Wilmington, N. C.; San 


Antonio Machine & Supply Co., San 
Antonio, Tex. and Lee T. Staton. 


Riverdale. N. J. 





Distributor 





STEEL Dates—1907: Commercial vanadi 
um steel made in this country was used in 
the manufacture of automobile axles 
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WHY IT PAYS TO BUY STEEL FROM WAREHOUSE 





rg 
p J 
\ i 





ET 








You don’t waste costly time 
rehandling steel stocks! 


sere and distributing bulk shipments of steel to storage area and 


© LOWER INVENTORY COSTS then to production and job sites demand added time, manpower and 


equipment. Eliminate these added costs by letting U. S. Steel Supply deliver 
© LOWER SPACE COSTS 3 ; 
your steel to the spot, in the condition and at the time you need it. Fifteen 


eS warehouses with the most modern steel handling and delivery equipment 


@ LOWER CAPITAL INVESTMENT assure your complete satisfaction. 


@ FASTER PRODUCTION 


wwe 9 YS, STEEL SUPPLY 


DIVISION 


General Office 
208 So. La Salle St., Chicago 4, Ill. Warehouses and Sales Offices Coast to Coast 





oe oe a ee $ tf es 8 Ss oe 





Pacific Division Set Up 
by Engelhard Industries 


JOHNSON'S NE 


All-Purpose i 


a 


CuarLes W. Engelhard, president of 
Baker & Co., Inc., and of the other 
companies in the Engelhard Indus- 
tries group, has announced the es- 
tablishment of a Pacific division with | 
headquarters in San Francisco and 
an office in Los Angeles. The purpose 
is to co-ordinate and expand the sales 
and service activities of seven com- 
panies of the group in the growing 
markets of the West Coast. 


Vary the 
welding heat 
at the Work 


FLUX 


JUST HAS 
SOMETHING NO 
OTHER FLUX HAS 


ALL PURPOSE 
SAAZiING FLUX 
Ont rou 
[er Beaxing Steel, Co* 
Halleabie Iron, Bre, 
“per and Cope 


ae 


P and Copper A. 
“ton ManuracTueine 
Ment Verma 7 





instead of the welder! 


ARCTROL 


Provides portable voltage control 
at the work; selects the exact 
welding heat for every job with- 
out walking back to the welder! 
Retains full welder heat range; 
saves hours; makes better, more 
uniform welds. Handiest aid any 
welder ever had—for precision 
welding, for production jobs! 


Available for most makes of 
D.C. arc welding machines. 
Write for descriptive ARCTROI 
circular, giving make and model 
number of your welder! 





Welding 








Onna 


Electrical Manufacturing Co. 


2300 East 27th Street, los Angeles 58, California 
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The seven organizations involved 
include Baker & Co., Hanovia Chemi- 
cal & Mfg. Co., The American Plati- 
num Works, Amersil Co.., 
Engelhard, Inc., Irvington Smelting 
& Refining Co. and the D. E. Make- 
peace Co. Division Plate 
and Wire Co. 

The American Platinum Works will 
distribute its Silvaloy 
brazing products through Pacific 
Metals Co. Ltd., San Francisco, in 
the states of Arizona, California, Ne- 
vada, Utah and Hawaii and through 


Charles 


of | nion 


continue to 


| the Eagle Metals Co. of Seattle in 


Idaho, 
Alaska. 

Thoms G. Ferruggia is general 
manager of the new division with 
offices at 760 Market St., San Fran- 
cisco. William Schmidt, Jr., will be 
in charge of an office at 1111 Wil- 
shire Blvd., Los Angeles. 


Oregon, Washington and 


* * + 


Five New Distributors 


for Alloy Rods 


CONTINUING the rapid expansion of 


its distributor organization, Alloy 


Rods LO York, Pa., has added five | 


new firms recently: Welders Supply 


Co., Erie, Pa.; Welders Supplies and | 


Kalamazoo, Mich.: 
Supply Co., Memphis, 
Tenn.: Price-Bass Co., Inc., Nash- 
ville, Tenn., and Paducah Iron Weld- 
ers Supply Div., Paducah, Ky 


Cases, 





|W 
CLAMP 


Beaver | 


YES experienced welders have found 


that this new all-purpose brazing flux really 
travels . . . really cleans metals . . . and 


DOESN’T BURN OUT! 


TRY jounson’s NEW FLUX on the 

toughest job in your shop . . . you'll be 

convinced that this flux beats any other 
flux you’ve ever 
used!!! 





FREE 
SAMPLES 
Sent upon Request 


Sm 
JOHNSON 
MANUFACTURING CO., INC. 


601 First Ave. 
Mount Vernon, lowa 


WELDERS’ CLAMPS 














HARGRAVE. 
Teited. Tools 


THE CINCINNATI 
TOOL COMPANY 


= ~ 


Each Too! Is 
Individually 
Power - Tested 


Ask for CATALOG showing 
the most complete line of 
CLAMPS. Stock sizes from 34" 
to 12' opening '/" to 16" 
deep. 


THE CINCINNATI TOOL CO. 


1944 Waverly Ave., Cincinnati 12, Ohio 








THERE 1S AN INDUSTRIAL 


DISTRIBUTOR STOCK -NEAR YOU 
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FOR LOW HYDROGEN ELECTRODES 
Weldrod coatings with TAM Ruflux T increase the speed with which 
a slag sets up while providing better slag control. Ruflux T is a 
compound containing approximately 91.5% ZrO and 5.4% SiO. 
Mesh size is approximately 0.1% on 325 mesh. Detailed information 
is easily obtained by writing our New York City Office. 


FLUX ore registered trademarks. 
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TAM 
PRODUCTS 


Registered 


TITANIUM ALLOY MFG. DIVISION 


NATIONAL LEAD COMPANY 


Executive and Sales Offices: 111 BROADWAY, NEW YORK CITY 
General Offices, Works and Research Laboratories: NIAGARA FALLS, HY 
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Canute R, OLson has been appointed 
manager of the general sales staff of 
United States Steel Supply Div. of 
U. S. Steel Corp. 
He is a 194] 
graduate of Illi- 
nois Institute of 
Technology with 
a B.S. degree in 
metallurgy. He 
has been acting 
general sales staff 
manager since 
May 1. He started 
with U. S. Steel 
as a clerk in 1936, and from 1940 to 
1949 was a sales specialist in stainless 
and alloy steels. 


> * a 


A. G. BisseLt has been named engi- 
neering consultant to the Nelson Stud 
Welding Div. of Gregory Industries, 
Inc. He was civilian head of the weld- 
ing, casting and forging branch of the 
Navy's Bureau of Ships prior to his 


retirement June 1. His home is in 
Seattle. 

* * * 
Grorce E. Grecory, president of 
Gregory Industries, Inc., has been 
elected a director of the Ohio Citizens 
Trust Co., Toledo, O. 


* * * 


Dr. L. I. Gitpertson has been ap- 
pointed director of the Air Reduction 
Co.’s laboratories at Murray Hill, 
N. J. He was formerly administrative 
manager. Dr. G. B. CARPENTER has 
been manager of the development staff 
with headquarters at New York. Both 
men will report to Dr. George V. 
Slottman, vice-president. Dr. A. MuL- 
LER was appointed director of metal- 
lurgical research. Dr. B. C. RepmMon 
was named director of chemical re- 
search, 
* * * 

Resistance Welders Since 1898 H. L. IncraM, Jr., has been appointed 
manager of the technical development 
department of the Air Reduction Sales 

CHARLOTTE + CHATTANOOGA Co., New York. He has been with 


CHICAGO - CLEVELAND - DAYTON Ww) TAY LOR: | Airco 18 years. 


DENVER -+ DETROIT ~- DALLAS i 
PHILADELPHIA + PORTLAND, OREGON WINFIELD Lours H. Niesiinc has been made 
SEATTLE + §. PASADENA + ST. LOUIS manager of the Midwest Piping Co.'s 
STAMFORD + WASHINGTON RE TANCE wt ERS — Chicago office. He has been with Mid- 
west since 1928. WALTER JANESCH 
DUNDAS, ONTARIO has been made assistant to Mr. Nie- 
THE TAYLOR-WINFIELD CORPORATION * WARREN, OHIO bling in Chicago. 


Sales and Service 
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Soldered and brazed joints W ill | 
be demonstrated, after which | 
similar parts will be adhesively | 


joine¢ Comparisons will be | 


made, the advantages and disad- 
vantages pointed out, and then | 
demonstrations will be given to | 


show how 4 simple change 19 


| joint design can give an adhesive | P 
ON ADHESIV ES | joint the st rengt hofa brazed one | solves Alum 
| Synthetic adhesives have cer- | “ 
| tain characteristics which make| An extremely 
ei | them ideal for certain operation® 


“ o } join aluminum 
Their wettability 15 unique. T hey | 
; , rosion proble 


: ° | wet, not only all metals, but | 

ynt etic esins > | most non-metallic, non-porous, | as 4 result 
lor porous eurfaces. This will be | conventiona 
| shown in eontrast to conven- eliminated 


Brazing, and Soldering et sidering wer ne grove 


| treatment 18 necessary upon Une | provides gr 

: | prepared metal | this new fit 
The advent of paste eoider, | corrosion fe 

Flushing, N y.—The first com: |has grown up with the plastic which combines solder and flux | atmosphere * 
parison seminar ever held on \ industry will discuss eynthetic |! the form of a paste, has elimi- | results throug 
organic bonding 18 echeduled for | resins Well known design engi | nated many of the disadvantages | convention al fl- 
the early Fall by the Eutectic | neers will atate their expertel | of conventional solder. A com- | ; 
Welding Alloys Corporation at their successes and failures They | parison test will be made with | a 
its training institute in Flushing will explain how 2 simple change this material to show how its | phe first mon-tny 
It will continue for four days; '® in design can increase productive thin flowing, eelf fluxing action ever product 
open to all who wish to invest capacity and take advantage of facilitates the bonding of long | 74” joining 
gate the adhesive bonding of | modern bonding materials Pro- lap jomts The flowing qualities | instances, ¢ 
materials, and should prove 1? duction men will report upon of adhesives will then be tested | slag resid’ 
valuable to design engineers, curing cy‘ les and how production upon similar jomts 
vediuction men, and all who have schedules are improved or come Case histories will be examined 
problems 1n bonding plicated They will compare the|to show actua applications 
high skill nee ‘ roduce 4 | their stu‘ etermine their | } 
satisfactory welded joint, efficiency hods | sut a tin 
the small amount of skill required previously u smblems | has heret 
when adhesives are used to semi precious atones was done | This t.j 


extent, this ne 


| some dey 
activity, ¢ 
the degt 
‘Industry has long felt the 
need,” stated Rene DD. Wasser- 
man, president of the corporation, 
“for some reliable data upon 
adhesives In which a comparison | All schools of thought will be 
‘g made with conventional joing \ represented and the theory 
materials Such information from pounded will be put toa practical A ; 
a company manufacturing ad-|test so that definite from 12 to © The cost was | 
hesives might be considered | may he drawn Taced proportionatels and rejects | alloy; 1 
hesjadiced in favor of ts Prouey were practically eliminated | of alloy 
and the same applies to 4 firm Certain factors must be ex-| Case histories euch as this will | 
manufacturing welding materials plained in detail and in relation \ be used to show how others have 
to the metallurgical or organic | adapted the latest organic bond- 


| originally by means of rivets. A| cleans 
mn change overt to organic honding automat 
reduced the number of operations | cates 

nt | ates t 


conclusions alloying 


in lowe ¢ 


neat, P& 
“Butectic’s position as 4 pio- rule rat 
neer in the research and manu- 7 
facture of solders, brazing and 
welding alloy bles it to speak 
authoritatively his subject 
It can speak similarly upon ad- 
hesive bonding because 0 its 
ChemoTec Division which was 
organized to develop organic 
bonding agents It is thus im the 


nature of the bonding agent The | ing techniques to reduce the | 
tensile etrength of @ specially number of operations and pro- | tions th 
formulated epoxy resin base} Gane” more satisfactory product | Butecto 


adhesive, ™#y be more than ‘ | om 
adequate for the joint involved | It is hoped this seminar will be ELE 
The peel strength, however, May a real contribuse to industry " Nk 
| be negligible This weakness, and will make known the condi- | = 
common to many adhesives, can | CO" under which an adhesive | ing, fe 
be eounteracted by a change in | bond will be satisfactory and | such di. 
design. This feature, the per inee it. will be unsatisfactory chamfe 
unique position of being able to | tance of design will be stresses | The corporat feels it is in @ from 
tell the unbiased truth of the | ;hroughout the seminar Butt | waraue position to demonstrate nents 
advantages and limitations of joints are practical only if the | both bonding methods and to} Metal! 
adhesives 10 general and the ler — ome o aeaen and | eave indaetrs to select that most | can ni’ 
epoxy adhesives 10 particular. strength A. solder conceivab “ euitable for its requirements compa 
Speakers of repute, all experts could have an adhesive strength The seminar will be presented ing sta 

in their chosen fields, have been at the interfaces of 50,000 psi. | as # service to industry. There to whi 
approached. All welcomed the through alloying with the parent will be no charge, but those at- Then § 
idea as one which will do much | metal, but the strength of the | tending will be expected to pay die bl 
to clarify a very obscure situa joint ‘vould be that of the solder their own transportation ant order ¢ 
tion. A metallurgical engineer \ ‘Thus if the solder had 4 tensile | accommodation charges. Re- yg oF 
will explain what can be done strength of 6,000 psi. this would | quests for further information Meta 
with metals and, within the lim- | be the breaking point of the jomt should be made to But ectic | 2#oun 
its of present day knowledge, despite the high strength at the Welding Alloy Corpora toh 40-40 | Me 
hat cannot be done. A man who | interfaces. 172ndStreet ‘Flushing, New York. | flor 


what cannot 9 —— 


Nae nn 
a8... Woanitit Walks Out U. Sk 


EUTECTIC W 
ELDIN 
G ALLOYS CORPORATION «© 172 
nd Street & Nortt 
orthern Blvd 


— —— 





¢ Flushing 53, N. Y., N 
Y 


DISTREBUTORY / ‘i 
is ready to-give you pryc- i 


tical, “down-to-earth” hélp™ 
on your silver Brazing jobs. 


—— * 


GB's Distributor Sales Organization is made up of ex- 
perienced salesmen who have a broad background of 
practical operating experience, as well as technical 
training, in silver brazing applications. One of those 
men is in your area — and he wants to work with you 
to find how GB Silver Brazing Alloys and GB Fluxes 
will speed up your operations, give you maximum 
results and save you money. 


Each GB standard Silver Brazing Alloy is developed for 
specific cost and production requirements. They are all 
available in these easy-to-use forms . . . wire in coils or 
straight lengths, strips, sheets, simple or intricate formed 
pieces. 


Call in your GB distributor for all the facts about the GB 
line —he'll gladly supply you with working samples of GB 
alloys and fluxes, as well as give you helpful assistance on 
any brazing problems you may have. (If you don't know his 
location, simply write us and we'll send his address.) 


GB FLUXES. . . available in three main types to 
cover the low temperature silver brazing range: 
GB No. 99— working range up to 1350° F 
GB No. 88 — working range up to 1650° F 
GB No. 27 — working range up to 2000° F 

GB FLUXES... 
Dissolve metallic oxides readily 
Provide uniform flow of silver brazing alloy 
Insure high joint strength 


GB FLUXES 


The physical properties and 
eppecrance of a brazed joint 
are controlled to alarge degree 
by the flux which is used. For 
this reason it will pay you te 
team-up GB Flux with GB Sil- 
ver Solder — they were devel- 
eped to produce maximum 
results when used together. 


GOLDSMITH BROS. 
SMELTING & REFINING CO. 


1300 W. 59th, CHICAGO ILI 


Suppliers of Precious Metals to Industry Since 1867 


cs 


‘at 
, 7] 
Blackford Tingler 


Lester J. BLackrorp has been ap- 
pointed sales manager of the Viking 
Division of Progressive Welder Sales 
Co., Detroit. Eart A. Goyeau has 
been named assistant sales manager. 
WiLiiaM F. TInGLeR has been named 
as director of advertising and sales 
promotion for Progressive. Mr. Black- 
ford assumes his new post after three 
years as district sales manager of 
Welding Equipment and Supply Co.., 
Detroit. Mr. Goveau was also with 
Blackford at Welding Equipment and 
Supply. Twelve years of practical 
welding and advertising experience 
recommend Mr. Tingler to his new 
post. He will handle all promotion ac- 
tivities on the wide range of products 
manufactured and marketed by Pro- 
gressive and its affiliated companies. 
including resistance and are welding 
machines, fixtures and plastic tooling. 


x » 


Cuarites L. Hetms has been made 
manager of marketing administrative 
practices in the welding department 
of General Electric Co., Fitchburg, 
Mass. AUSTIN HILLER is now manager 
of marketing analysis and planning 
research and AusTIN LEACH, manager 
of renewal parts. Mr. Helms has been 
manager of sales services for the de- 
partment. He joined the company in 
1928. Mr. Hiller joined G-E X-Ray 
at Milwaukee in 1946, transferred to 
the welding department in 1950 as a 
sales engineer. Mr. Leach joined G-E 
in 1949 as a test engineer at Schenec- 
tady. 
ee a 

Dr. Joun M. Parks has joined the 
staff of the research laboratories of 
Air Reduction Co.. Ine.. at Murray 
Hill. N. J.. as manager of the metal- 
lurgical process division. He was with 
Armour Research Foundation at Chi- 
cago, where he engaged in numerous 
research projects in the physical and 
mechanical properties of metals. A 
eraduate of Purdue, he received his 
PhD from Rensselaer Polytechnic In- 
stitute. 


SIDNEY SCHWARTZ has been appoint- 
ed general manager of sales and man- 
ufacturing for Acme Spot Welding, 


Ine - Brooklyn. N. . o 
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FRANK GRAMM has been appointed 


eastern regional sales manager of the | 


Welding Products Division of A. O. 
Smith Corp. His headquarters will be 
in the new Lancaster, Pa., 


this summer. He was formerly with 
Lincoln Electric Co. before joining 
A. O. Smith in August, 1952. 


* 7 - 


The following changes and appoint- 
ments have been recently made by 


American Wheelabrator & Equipment | 
Ropert L, | 
ORTH was appointed field sales man- | 


Corp.., Mishawaka, Ind. 
alter 
manager in the 
JuLius E. SKENt 
manager ol 
PHILIP 
chief 

BRYANT 


14 years service as district 
Detroit 


was 


iver 
sales office. 
advanced to 
service and 
R. JORDAN was promoted to 
Gorpon  R. 
promoted to district 
Detroit office. 
JouN W. SwWANTz joined the Detroit 
office as a district sales engineer, Er- 
win C. SHEPHARD went to Detroit as 
engineer, F. H. Tomas was 


customer 
sales engineer. 
was 


manager ol the 


i service 
ippointed district sales engineer in 
J. DoucLas LAMB was made 
district service engineer for the To- 
ronto office. WILFRED G. CARRIE was 
district Seattle. 
CEORGE ( lOLTON was made district 
Greensboro, N. C., 


Cnicago. 


nade manager at 
manager ol the 
DI init h 
* o * 

i. FINLEY CARTER was appointed vice- 
technical director of 

Products, Inc. How- 
RICHARDSON 


president and 
Sylvania Electric 
aRD L, was made vice- 
president in charge of engineering 
operations, 

* 4 
RayMondD M. DENNIS, manager of 
fabrication at the By-Products Div. 
of Lukens Steel Co., retired June 30 
ifter 28 years of with the 
Wittiam D. Tay tor, for- 
assistant manager of fabrica- 
tion, took from Mr. Dennis. R. 
RUSSELL FAYLES was assigned as staff 
issistant to Mr. Taylor. Harry A. 
fF OHL, manager, maintenance and con- 
struction division at Lukens Steel Co.., 
turned active direction of 
the division to Reuben G. UHLEr. 
Vir. Fohl will serve as division ad- 
viser until he retires next vear. 


service 
company. 
merly 


over 


nas ove! 


* 
Died 


CHARLES SINCLAIR SMITH. 59. former 
western sales manager of Linde Air 
Products Co., died July 4 at Oakland. 
Calif. He joined Linde in 1915 as a 
salesman and subsequently became 
general sales manager for seven west- 
northern 
district sales manager. He was a past 
president of the San Francisco Sales 
Executives 


ern states and 


\ssociation. 


electrode | 
manufacturing plant to be completed 


California | 


Circular design — essential to 
uniform heat distribution 


Automatic temperature control, 
175 to 550° F 


Protects 350 Ibs. of 10” to 18” 
size rods 


Sturdy reinforced-welded 
sheet metal construction 


840 watt heat unit, 110/220 
or 220/440 volt AC 


Unpackaged welding electrodes 
(low hydrogen, stainless steel 
types) pick up moisture fast. 


¢ Store sealed cartons 
in warm, dry place. 


2 Place unpackaged 
electrodes in DryRod 
Oven and withdraw as 
needed. 


Phoenix Products Co. 


Milwaukee 16 Wisconsin 


Ask to see DryRod at 
your welding supply dealer 
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Within 2 hours, rods exceed 
U. S$. Govt. limit of .2% .. 
within 24 hours moisture ab- 
sorption may exceed 5.2%! 
Moist electrodes are responsible 
for most welding headaches — 
rough welds, X-Ray porosity, 
under-bead cracking. Resulting 
reworking, rejects, rod scrap 
often cost you many dollars per 
day. Assure yourself better 
quality welds . . . for less than 
a dime per day operating cost. 
Protect electrodes with Dry-Rod, 
the original Electrode Oven. See 
your welding supply dealer or 
write direct for details. 


AWoY?,, cut costs and improve quality 
of your welds the easy DryRod way 


3 Locate DryRod 
as close to welding 
operations as possible. 


a For flexible, 


large-yolume storage, 
stack ovens with com- 
pact DryRod Stands. 


WRITE FOR FULL INFORMATION 


Phoenix Products Company 
4715 N. 27th St., Milwaukee 16, Wis. | 


Clip coupon, attach to letterhead or mail | 
direct for new bulletin DR-752. 





eLey Eb 
EYE AND FACE 


125 Times More Service 
From New Plastic 
Welding Cover Plate 











After several years of continuous test 

ing under actual working conditions 
we now announce our new “Long 
Life’ clear plastic welding cover 
plates and lenses. We call them “1,000 
Hour” welding cover plates and lenses 
but tests have proven that you can 
expect 1,500 hours of Con 

sider these facts : 


service 


“Long Life’ cover plat 
special clear plastic 

rigid plate and practically 
prism or double vision 


Not affected by acetone 
high octane fuels 
Bending pressure does nc 
Withstands pitting tron 
Scratch and spatter res 


weight 


as clear as 


surtace, 
glass 


The welding cover plates 
envelopes, 24 to a box. ¢ 
come one pair in an envelo 
a box. 


eS Extremely light 


Catalog Number P K U-——‘‘Long 

tic Cover Plates, 2” x 4%,” standard si 
welding helmet 

Catalog Number L. K U 

tic Cover Lenses, 56 m/m 


These cover plates and 
extraordinary, you will want to test 


them. Order from your dealer or write 


us direct for additional details 


. 


sellstrom 


MANUFACTURING COMPANY 


More Than 300 Eye and Face 
Safeguards 


626 North Aberdeen St., Chicago 22, Ill. 
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lenses are so 


Welding Businesses 


Success THrouGH WeELpiNGc. Pub- 
lished by The Lincoln Electric Co., 
Cleveland 17, Ohio, 1953. Paper, 81% 
by 11 in., 50 pages. Price 50 cents. 

This page booklet of business 
success stories is dedicated to Ameri- 
ca’s “small business man.” The dedi- 
cation acclaims the small business 
man as the modern American pioneer 
who has declared his independence 
and individualism by standing on his 
own ability and rising through his 
own energy. 

It is estimated that the country has 

million small business con- 
cerns each employing fewer than 25 
How 25 of these small busi- 
is told in the 
These businesses all happen 
in common the fact that the 
ar welding process created the op- 
portunity for 
to realize their ambitions. 
the success retold here doesn’t glorify 
an industrial rather 
points out that today there still is op- 
portunity in the American tradition 
of free enterprise, Success still comes 
through perseverance, ability, 
work and individual initiative in 
thought and action. 

All the articles are reprinted from 
The Lincoln Electric Company's mag- 
azine for arc weldors, the Stabilizer. 
where they have appeared in editor 
A. F. Davis’ Liberty Bell series. The 
series was so-named because individ- 
uals who have succeeded in their own 
businesses have really rung their own 
Liberty Bell, just as did the 


who founded our country. 


ove! 9 


people, 
nesses have succeeded 
booklet. 
to have 
the successful owners 
However, 


process, but 


hard 


pioneers 
* 7 * 


Spot Welding Aluminum 


RECOMMENDED PRACTICES FOR SPOT 
WELDING ALUMINUM AND ALUMINUM 
At.toys. Published by American 
Welding Society, New York 18, 1953. 
Paper, 6 by 9 in., 33 pages. Price 
$1.00. 

This is a manual of practical de- 
sign and manufacturing data. Be- 
cause the welding of aluminum re- 
quires certain special considerations 
it was necessary to issue these recom- 
mended practices in a separate bulle- 
tin, rather than include them with the 


THREE NEW GUIDES 
for METAL CUTTING 


Now you can accurately, easily flame cut all 
kinds of shapes — circles, angles, bevels, 
Straight lines. NEECO cutting guides convert 
ordinary hand torches into precision cutting 
instruments. Attached quickly — without 
tools. Neat, clean cuts need little or no 
grinding or machine finishing. Models to fit 
all torches, from 70° to 90° types. Cut circles 
from 1 to 66 inches diameter. Every shop 
should have these new guides — as basic, 
time saving tools or as standby equipment. 

The new NEECO guides are of three types 
—for small circles (shown above), for large 
circles, and for straight lines. 

Write for illustrated Bulletin 101 and 

model selection data. 


Precision Flame Cutting 
— Fast and Exact! 


NEW ERA ENGINEERING COMPANY 


458 West 29th St., Chicago 16, Illinois 








Jor 2ensen ‘and == “Boy ~ 


Tsratoer 


CLAMPS weiSiss: 


“JORGENSEN” Shielded Welders’ Clamps 
eliminate damage Se “spatter”, and are 
low-priced. “‘Regular’ * clamps are ovail- 


able too, if preferred i 


“PONY” Clamp Fixtures make ideal bar 
clamps on any length of black pipe. Fast 
operating—sure holding—oand most e«co- 
nomical 


PATI 


“JORGENSEN” Steel Bar Clamps are de- 
signed for the severe requirements of weid- 
ing service; exclusive “multiple disc clutch’ 
makes for instant adjustment—economy. 
The trade-mark “JORGENSEN” or “PONY” 
on your clamps is assurance of utmost satis- 
faction in service—specify and insist upon 
them from your supplier. FREE CATALOG ON 
REQUEST. 


ADJUSTABLE CLAMP COMPANY 
“The Clamp Folks” 
426 WN. Ashland Ave., Chicago 22, Ili. 
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recommended practices for steels and 
other metals issued in 1950. Included 
in this presentation is a table show- 
ing the combinations of aluminum 


alloys which can and cannot be spot Simplified 


welded. Mechanical and _ chemical : 
cleaning methods are given for re- Welding 
moval of surface oxide and foreign 
matter prior to welding. ° | 

Complete welding ‘schedules are C t p d t C t 
saulial for WO of the given U S [0 uc lon 0S S: 
frequency converter, rectifier, elec- @ AUTOMATIC ARC STARTING 
tromagnetic and electrostatic stored- e INSTANT AMPERAGE CHANGES 
energy types, as well as standard a-c © WELDS FERROUS AND NON-FERROUS METALS 
machines. The electrical and pressure e zs 
characteristics of these machines are ‘ o UNVARYING OUTPUT—NO “CREEPING 
depicted on charts illustrated and e NO PRESSURE TO CAUSE PINHOLES 
suggestions are provided for altering ; e NO MOVING PARTS TO WEAR OUT 
welding schedules for specific appli- © 100% PENETRATION—SMOOTH BEADS 


cations. 

A complete ( hapter on weld defects . : q pellet Fasiel, 
illustrated by photographs) is pre- : Do hese 
sented and includes a discussion of You 7 3 fet yg 
the causes of different defects. The Ww a aos 
appendix contains a bibliography of 
6 articles on aluminum spot welding 


g 
for further information on almost PE: 
any aspect of the subject. 
Rc aoe 


Titanium Production Lag 


Discussed by NPA : Other Mid-States Arc Welding e Operators do not need spe- 


) . . Equipment and Accessories 
PROBLEMS involved in speeding up 


deliveries of titanium products to . " " ; : 
: . “BULLDOG” z . P 
military contractors were discussed oe ing job with Mid-States Heavy 


at a recent meeting between an indus- New Combina- Duty Welders. You can weld 


try advisory committee and the NPA. tion Arc Weld- : 
Government spokesmen told the » Bnd ee heavy and light gauges, even 
; 2 r—re- 
committee that producers and fabri- connectable for 22 gauge, without danger of 
cators of titanium will be asked to re- 110 oF 220 volts. | 
schedule deliveries to military con- An all-around gg burning through. In addition 


tractors. Such action is needed, they meee Seay per : : 
said, because of a lag that developed said you can do brazing, soldering, 
in production and delivery in May 
and June. 

Members of the committee said the 
lag was due in part to a shortage of 


titanium sponge, the material from The "Missing Link" : formers are wound throughout 
which sheet, bar, plate and other overcomes the neces- i ‘ 

, . “pecking” | with double glass covere 
forms and shapes are produced. Gov- ey epee & d 8 d 


cial skill to do a perfect weld- 


hard-surfacing and heating. 
For Automatic Arc Starting : 
on All Welders Plug-in type welder trans- 


‘ “scratching” to start 
ernment spokesmen said that expan- the Gre, even with 


sion programs now in the works will welders of low open ‘ : 
increase production of the sponge. It circuit voltage. Any welding rod, high grade electrical sheet. 
A.C. or D.C. can be used 


is hoped the expected 1953 output P The Mid-States Heavy Duty 


3,400 tons) may be quintupled by 


956 to an : al rate ; Welder is a complete outfit for 
1956 to an annual rate of 18,600 tons. No. 9000 ARC TORCH d Pp 
\ task group representing titanium 


; very welding need. 
fabricators reported that melting ca- | A versatile torch thet essures Overy d 8s d 
sound welds on al! metals—ferrous 
and non-ferrous. For A.C. or D.C. 
electric welders. Does brazing, 


provide raw material. This group also soldering, hard-surfacing, heating, descriptive literature and the 
reported it has made a study of facili- Cay eae SEN 


ties available to fabricate forms and Simplified Welding handbook. 
shapes of titanium. 

Generally, fabricators feel that p 
melting and rolling capacity aren't as ¢ Wes 
big a problem now as sponge produc- Vid lf 2S WELDER uae CO 


tion. 


magnet wire and stacked with 


pacity already substantially exceeds 


a i omplete 
the ability of sponge producers to Write today for c =? 











A second task group reported on 6025 SOUTH ASHLAND AVENUE © CHICAGO 36, ILLINOIS 
the melting of titanium scrap. 
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SCHEMATIC 
PLANT ASSEMBLY 


SHOWING LOCATION OF UNITS 
THAT MAKE UP THE PLANT 


A Low Pressure 


ACETYLENE 
PRODUCING 
PLANT 


This plant layout provides sim- 
F plest operation at low production 


that Charges up to costs. Compact design allows 


160 CYLINDERS 
at ONE TIME 


operator to watch all operations 


at all times. 


LOW PRESSURE 


GENERATOR 


This 600-lb. acetylene generator fits 
into the above plant assembly. It 
stands out as one of the safest plants 
manufactured. Automatic controls 
minimize operating personnel. Rated 
capacity of the generator and plant 
assembly is 2700 cu. ft. per hour. The 
other units are designed for maxi- 


mum production at minimum costs. 


WE 


lA 
INDEPENDENT ENGINEERING COMPANY. Inc. 


CONSULTING -@ * RESEARCH 


YOUR 
INQUIRIES 


CYLINDERS AND GAS PRODUCING EQUIPMENT 
% A ACETYLENE + OXYGEN - HYDROGEN - NITROGEN 
Sign’ 


—_——— = OFALLON 5S, ILLINGS 


Ventilated Welding Helmet 
2,638,592. Curtis L. Alex- 
andria, Va. Filed 1951. 
Granted May 19, 


OLSON, 
May 24, 
1953. 


This 


helmet 


patent refers to a welding 


having a face-covering por- 
tion with a sight opening in line of 
sight with the weldor’s head. Plate 
means are mounted on the hood and 
define a chimney-acting air passage 
with the hood. The passage is vertical 
and has opposite open ends. The 
bottom open nd is an air inlet; the 
top an air outlet. A lens assembly is 
mounted in the plate means in line 
of sight of the weldor and in spaced 
relation to the sight opening. The 
sight opening provides an intake for 
warm air opening into the vertical 
chimney-acting air Warm 
air enters the vertical air passage 
through the sight opening. It as- 


passage. 


pirates cold air from the surrounding 
atmosphere through the open bottom 
end of the vertical air passage. A 
mixture of relatively warm and cold 
air passes as a natural upward draft 
from the vertical air passage through 
the open top end. The resulting air 
draft through the vertical air passage 
prevents moisture from condensing 
on the lens assembly. Baffle plates in 
the air passage prevent entrance of 
arc flash in the sight opening. 


¥ ~ - 


Thoriated Tungsten 
2.640.135. JAmMes D. Cosine, Sche- 
nectady, N. Y. Assigned to General 
Electric Co. Filed March 30, 1950. 
Granted May 26, 1953. 

This patent 
non-consumable 


refers to a sintered 
electrode which is 
capable of starting an arc instantly 
and maintaining a stable arc, It com- 
prises LOO parts by weight of tungsten 
and 5 to 45 parts by weight of thoria. 
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For Permanent 
Good Results in Welding 


a BOND 





SOLDERING AND WELDING 


PRODUCTS 


¢ TINNING COMPOUND—cleans and tins in 
one operation 
SOLDERING SALTS—takes place of acids— 
fast cleaner 
HARD METAL—for scored cylinders and cast 
iron solderin 
ALUMINUM SOLDER—for cast or drawn 
aluminum and die-cast metal 
MOULDOUGH—for backing up job to weld 
against 
BRAZING FLUX NO. 10—for brazing all 
metals 
SPECIAL NO. 3!—<ast iron brazing flux 
ALUMINUM WELDING FLUX—for cast or 
drawn aluminu 
SEAL-X-O—for filling pin holes in electric 
welds 
CAST IRON WELDING FLUX NO. 4—also 
All Steel Wire Brushes and Rod Holders 








Try them yourself— 
find out why they 
are so widely used. 
Our handy-size 
catalog will give 
you helpful advice 
—tsend for it! 


METAL BOND MEG. CO. 


3201 KOSSUTH AVE. 
. ST. LOUIS 7, MISSOURI 











Weldor’s Chair 


2,635,926. WiLLiaM MICHALOWSKI, 
Chicago. Assigned to United States 
Steel Corp. Filed Nov. 19, 1949. 
Granted April 21, 1953. 


A newly patented chair for weldors 
comprises a pair of runners joined at 
their forward ends and diverging 
rearwardly, Legs are welded to and 
extend upwardly from the rear ends 
of each runner. The legs converge 
toward and are joined at their top 
ends to form the back of the chair. 
A cross member is welded to and ex- 
tends between the legs at a point in- 
termediate the height thereof. A self- 
supporting member is welded to and 
extends from each leg of the back 
part substantially at the height of the 
cross member to the adjacent runner 
and is welded to it next the forward 
end. A seat is fastened to the last- 
mentioned members, The seat extends 
from the back part to a point inter- 
mediate the length of the seat-support- 
ing members. 


Tell Us Your WELDING 


TROUBLES . . . Perhaps 
We Can Help You 


couch and let's talk 
youve run into. 


_ 








‘Red Head' 
WELDING CLAMPS 
Designed 

for 
Welding 


a 


No Threads 
To 
Damage 


Case hardened threads are 

« always protected from weld 

spatter and never exposed to damage 
in open or closed position. 


The clamp body is cut from 

e solid plate, thereby insuring ex- 

treme rigidity and giving great re- 
sistance to bending or twisting. 


Heat treated chrome molybde- 
« num alloy handle offers great 
resistance to bending. 


23 stock sizes 
Cuicaco Bolter ComPANy 


1968 CLYBOURN AVENUE 
CHICAGO 1/4, ILLINOIS 





eS 


gaxCHlArp, 





= 


about those welding 


CHAMPION repre- 


nay have the solution to your difficulties 


r advice is given free of charge to 


over the country 


patients 


CHAMPION electrodes might be the prescription that 


nswers all your questions Why not find out ? 


® FP ne or contact your 
CHAMPION sales agent or 
distributor he will be 
viad to diagnose your Case. 
Make an appointment today. 


CLEVELAND 5, OHIO * EAST CHICAGO, IND. 
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| HEAVY DUTY | 


~ pre-welding _ 

TREATMENT 
for 

ALUMINUM 


DIVERSEY 


909 


Unique Heavy-Duty 
Soak Tank Cleaner 


DIVERSEY 


514 
DEOXIDIZER 


Another Diversey first! Now...0 new 
“treatment for aluminum that removes 


inhibits rapid reformation. it promotes 6: 
trode tip life, is economical, safe and si 
Actual tests show spot weld output ine 


D DIVERSEY CORPORATION 


ROSCOE STREET « CHICA 


LEARN MORE 


ABOUT ADVANCED WELDING TECHNIQUES 


NEXT OPEN CLASSES 
Weeks of 


Aug. 10 - Aug. 24 


. . . AT THESE UNUSUAL 
ONE WEEK COURSES 


EUTECTICN Welding Institute 


NEW YORK © LOS ANGELES © SAN PRANCIS( 
Unique group-conference technique is com- 
bined with practical applications in this 
widely praised one-week course. Write for 
full course outline and details—no obliga 
tion, of course. 

Eutectic Welding Institute of 


EUTECTIC WELDING ALLOYS CORP. 
Dept. WE «+ Flushing 58, New York 


MAIL THIS “NO OBLIGATION’ COUPON TODAY 


Eutectic Welding A'loys Corporation 
17 2nd Street & Northern Bivd. 
Flushing 58, New York 


RUSH course outline and full details on the Eutectic 
Welding Institute. . . without cost or obligation. 
Signed 
Firm 
Address. 
City. 


SPEED CLAMPS 


ASL SERIES 
SAVE MINUTES ON EVERY 
CLAMPING OPERATION! 


Grand Speed Clamps are 
quick setting and instant 
releasing—just push down 
the screw and tighten 
with a turn on the vise- 
type handle. Trigger re- 
leases work instantly. 

Grand Speed Clamps have extra deep throats— 


are ruggedly built of NACO No. 6 Steel— 
spatter proofed 


4 Sizes: 2” to 8” Opening 


Famous G™"D “C” Clamps 
Alloy Steel (Stronger than forged) Spatter-Proofed 
Screws, Deep Throat — Replaceable Swivels 
LIGHT SERVICE MEDIUM SERVICE HEAVY SERVICE 
SERIES SERIES SERIES 























i SERIES ASM SERIES 
8 SIZES 7 SIZES 
2° T° 12° 4°10 18° 


Ask Your Supp 
 oheaad 8, SPECIALTIES CO. 


3101 W. GRAND AVE., CHICAGO 22 
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Carbon Are Welding System 


2,636,147. Perry ANDERSON, Mil- 
waukee, Wis. Assigned to A. O. 
Smith Corp., Milwaukee, Wis. Filed 
Jan. 7, 1950. Granted April 21, 1953. 


WITH THE 100% CONDUCTIVITY 
CADWELD CONNECTION 


4 INSULATOR FOR PRESSURE ONLY 


os 





\ newly patented welding appara- 
tus is adapted for use with a carbon NON CURRENT CARRYING STEEL BODY 
electrode. It includes a support and » 
means movably mounted on it to hold 
the carbon electrode. Means carried 
by the support effect movement of the 
holding means from an initial posi- 


tion until the electrode engages the _— 80% CONDUCTIVITY — ONLY 3” LONG— WELDING 
article to be welded and to subse- , 4 CABLE CADWELDED DIRECT TO JAW — SEE TOP 
quently return the holding means to PHOTO 


the initial position. Means are oper- 

ably associated with the electrode to 

permit the electrode to move with the 

holding means until the electrode en- 

gages the article to be welded and to 4 SE & 
return with the holding means for a HANDLE 
predetermined distance equal to the 

desired arc length. The electrode feeds 

with respect to the holding means 

when the distance moved by the hold- CADDY ryvpe 's” 
ing means on the return movement is 

greater than the predetermined are 

length but does not so feed when the 

distance moved by the holding means 


4 CABLE GRIPPER 


the return movement is equal to 
the predetermined aré length. 


* + * 
Mild Steel Electrode 


2,636,103. Jose VazgueEz-Artas, Bo- . 
gota, Colombia. Filed Dec. 17, 1951. = , THE FINEST OPERATING 
Granted April 21, 1953. - , 


\ newly patented electrode com- “6 
newly patented electrode com see AMP--10 62. COOLEST HOLDER ON 


prises a low-carbon steel core having aa 

a copper plating on it. A flux coating pen ae — THE MARKET 
encloses the core. The coating con- 

tains a binding agent, an alkali sili- Waits FOR CABBY CATALO® TORBAY 
cate, an alkali carbonate, cobalt ox- 

ide, calcium phosphate, manganese 

oxide, an alkali borate and a low-vis- 

cosity animal oil, which coating has 

been subjected to an atmosphere of 


on en ae ARC WELDING ACCESSORY DIVISION 
woe make expwinmudly ts aeamie | ERIGO PRODUCTS, INC. 


ae ee oe | 2070 EAST 61st PLACE * CLEVELAND 3, OHIO 


j 
eral vears later 
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SEARCHLIGHT SECTION 





UNUSUAL 
WELDING SALES, 
EXECUTIVE, ENGINEERING, 
ADVERTISING EXPERIENCE 
AVAILABLE 





10 YEARS WITH LINCOLN ELECTRIC 
20 WITH WELDING ENG'RING CO. 
ACTIVELY IN BUSINESS 





THESE SERVICES 
FOR SALE 
ANYWHERE 

IN THE WORLD 

FOR ACTION 


“ART" FRIESE 
333 N. MICHIGAN AVE. 
CHICAGO 1, ILL. 


Phone ANdover 3-4700 








WANTED: Distributors for 
NEMCO PLASTIC IRON 


Seals all leaks when applied over Electric Welds 
on Cast iron Motor Blocks, Heads or Boiler 
Sections. 

NORTHEAST METALS CO. 
4124 Torresdale Avenue, Philadelphia 24, Pa. 











REPLIES (Box No.). Addr 
NEW TORK, 330 W 
CHICAGO: $20 XN. Micl 
SAN FRANCISGO: 65 |! 


SELLING OPPORTUNITY OFFERED 


DISTRIBUTOR WANTED—Unique weld 
ing & work positioner. Item lists $97.5 
Unique Turntable, 1895 Park Ave., N. \¥ 
35, N. ¥ 
SELLING OPPORTUNITY WANTED 
MANUFACTURERS REPRESENTA 
TIVE: Now covering the eastern s 
board states from Maine to \ 
headquarters in New York 
represent safety or welding 
manufacturer. Now carrying 
glove and protective clothing 
resume and further informatio: 
Andrew Company, Att: A. P 
Broadway, N. Y. 7, N. Y 


ea 

















SODERING 
BRAZING & WELDING 





6714 Bryn Mawr Ave. 





Welded Plowshares 


2.636.105. ORWELL W. Brown, Port 
Credit, Ontario, Canada. Assigned to 
Massey-Harris Co. Ltd., Toronto, 
Canada. Filed Jan. 14, 1950. Granted 
April 21, 1953. 


This patent refers to an apparatus 
for welding plowshares which in- 
cludes a base member, a main frame 
rotatably mounted on the base mem- 
ber and locking means for securing 
the main frame to the base member 
in either of at least two positions. A 
holding jig is secured to either end 
of the main frame and comprises a 
flat member for holding one of the 
pieces to be welded, a positioning 
pivotably 
end and adapted to be swung between 
operative and inoperative positions. 
Means are provided for securing the 


member mountea at one 


other end while in the operative po- 
sition and clamping means to secure 
another piece to be welded to the po- 
sitioning member. 


~ * 


Flame-Cutting Large Pipe 


2.622.327. Harry H. HALONEN, Mil- 
waukee. Assigned to Nordberg Mfg. 
Co., Milwaukee. Filed July 5, 1947. 


Granted Dec, 23. 1952. 


This patent refers to a pipe-cutting 
device having an elongated base that 
can be positioned within the pipe to 
be cut, generally along the axis of the 
pipe. It includes a number of sets of 
supports spaced along the base and 
adapted to extend between the latter 
and the inner surface of the pipe. A 
cutter assembly is rotatably mounted 
at one end of the base. It includes 
a cutter adjustable relative to the 
inner surface of the pipe. A control 
for the cutter assembly is located at 
the opposite end of the base at a 
point accessible to an operator out 
side of the pipe. A flexiblee, manually 
actuated control member for the cut- 
ter assembly extends from the control 
to the cutter. It is adapted, when 
actuated by the operator. to return 
the cutter to initial position after it 
has made a cutting revolution. 





For a 


SALESMAN 


Ready to assume a 
managerial challenge 


Here is an opening as a sales 
with a small, but rapidly 
expanding progressive distributor 
of Smith welding equipment. 


manager 


You'll agree that this is an excel 
lent opportunity if you're an ex 
perienced, energetic salesman with 
administrative qualities 
Chis position will also require a 
man with the ability to inspire and 
ce ssfully direct the sales efforts 
thers 
The opening is in Lafayette, Indiana; 
however, interviews will be held in 
Chicago. . . . Please write giving your 
complete background, and evidence of 
your sales record. Your replies will be 
held confidential. 


Advance Welding Supply, Inc. 


1220 Cincinnati Ave. Lafayette, Ind. 








A NICE REPEAT BUSINESS. 
JOBBERS WANTED IN EVERY CITY 
TO SELL ""WELDER'S PAL" EYE DROPS 
On the market for 18 years. 
CARHOFF COMPANY 
11706 Kinsman Rd., Cleveland 20, Ohio 








FOR SALE 


WELDING SUPPLY CO., 
DISTRIBUTOR 


In large California area over 2 million 


population, major lines including all 
gases, established volume, stores, truck: 
repair department jyood inventory and 


receivables 


BO 8533, Welding Engineer, 68 Post St., 
San Francisco 4, Calif. 








FOR SALE 
Fully Equipped Welding Supply House 


bw 
4 


If interested write BO 8534, Welding Engi- 
neer, 520 N. Michigan Ave., Chicago 11, Ill. 








WANTED 
SURPLUS STAINLESS ELECTRODES 
and 1/4 jiameter in 
quantities of 200 and up 
J. A. CUNNINGHAM EQUIPMENT, INC. 
2025 Trenton Ave., Phila. 25, Pa. 











FOR RENT 
NEW ACETYLENE CYLINDERS 
Have available 1250 new acetylene cylinders, 
size 12x36 inch with capacity of 275 cubic feet 
Also 500 used 12x36 acetylene cylinders, capacity 
of 275 cubic feet. 
Minimum of six months. 

INDUSTRIAL AIR PRODUCTS CO 

3200 N. W. Yeon Avenue, Portiand 10, Oregon 








THE WELDING ENGINEER—August, 1953 








Oxygen Cylinders, 40 cu. ft., round bot- 
tom, new 
CO? cyliaders Ib., round bottom, new 
hilable for immediate delivery, all above 
nder n excellent condition 
YGEN PLANTS, Independent 02-B, new, 
u. ft. per hour, 20-25 meters, com- 
lete less power unit—$5,5 
YLENE PLANT, Linde, used, 500 cu 
j complete, ready to run 
ANT, Air Products, 600 cu. ft 
mpiete, liquid pump type, used 
tely overhauled by factory— 


mplete, compressor and 


| type VSA-3, 3 stage 
compressor. 5000 cfh at 260 
+—$3 ,000 
wheel trailer extinguishers 
Ib. and 2, each 15 Ib 
ind 10 ft. hose. Complete 


DYE OXYGEN COMPANY, INC., Mfrs. 
3332 W. McDowell Rd., Phoenix, Ariz. 








250,000 Ibs. 
Low Hydrogen 
Electrodes — Rejects 
6c per Ib. F.0.B. Milwaukee 


average retail price 25¢ per Ib.) 

emical and physical properties are 
) K Rejected because of appearance 
r Very good for schools and indus- 


training programs 


HARNISCHFEGER 
CORPORATION 


4400 W. National Avenue 
Milwaukee 46, Wisconsin 








IN 100-LB. LOTS, F.0.B. SCRANTON 
SALE OF SURPLUS ELECTRODES 
AMPCO-TRODE, 3/16'' x 14" No. 10 Aluminum 
Bronze Coated D.C. Electrodes in Good Con- 

Jition—25 ib. Cartons—50c Ib. 
SCRANTON WELDING SUPPLY COMPANY 
1301 Wyoming Ave. Scranton, Penna. 








20 WELDERS 


Transformer & Generators, 50 used & new gas 
welding & cutting outfits, single torches, tips, 
twin hose parts for all makes—expert repair. 
THE STORE FOR THE WELDER 
Authorized Airco Distributor 
2425 Milwaukee Ave., Chicago, Ill. 
Di 2-3111 








FOR SALE 


Large supply Welding Electrodes 
and wire. Nickel and stainless. 


Surplus & Salvage Co., Inc. 


Jamestown, New York 











1,000 Ibs 16" x 36 
ble Rezista 


type 347 (19-9CB) Cruci- 
tainless wire. Ht No. K-4791, 90 
ents per lb. Write for listing of stainless elec- 
o 50% off list 


troces up ft 


LESCO PRODUCTS COMPANY 
4205 Fullerton Detroit 4, Michigan 





BENDING BLOCKS 


OR 
WELDING PLATENS 


SHIPYARD TYPE 


® These blocks or slabs are 
5 ft. x 5 ft. as shown and 
are made of cast semi steel. 
They are very useful for 
many purposes such as for 
bending tables, layout, 
welding and assembly 
work, etc. 


ACORN 
1 <e)) ae ae) od Ok 


Delaware Avenve at Poplar Street 


Philadelphia 23 





Pennsylvania 


SEARCHLIGHT SECTION 








What a Terrific Buy!! 


DUAL-LINE 
WELDING HOSE 


@ One Piece Construction 

@ Strong, Braided Cords 

@ Tough, Abrasion-Resistant Cover 

@ Long-Lasting, Non-Flake Tubes 

@ Heavy Brass, Factory-Coupled Ends 
3/16" 1.D. Va" LD. 

25 Ft. 50 Ft. 25 Ft. 50 Ft. 
$5.95 $10.65 $6.75 $12.40 
Prices Net—Delivered on 100° or more. 
On less add 35¢ per 25'—70c per 50’. 
Net 10 Days—All Others M. O. or Cash 

With Order. 
THIS HOSE IS NOT SURPLUS 
OR SECONDS— 
ABSOLUTELY FIRST GRADE 


Approved by National Bureau 
of Fire Underwriters (NBFU) and 
International Acetylene Association (1AA) 


ORDER NOW !!! 


SAXON RUBBER CO. >? 


438 Larimer St., Denver 4, Colo. 
Write for Prices on Bulk Quantities 











SUBMERGED ARC WELDING 
MACHINES 


1—BERKELEY “CONSERVALL 
WELDING MACHINE” 

@ Linde DS welding head and controls — 
@ Linde OM-48, side beam carriage, variable 

speed, 35 ft. travel 
@ 30 ft. bed 
@ High frequency starter 
@ Large rod reel 
@ Two 600 amp. Wilson AC welders 

Ideal for rebuilding or resurfacing crawler 
type tractor tracks, wheels, idlers and cutting 
edges 

his machine is practically new and can be 
seen in operation. Priced for quick sole 


1—""WHEEL MACHINE—AUTOMATIC” 
@ “Westinghouse Weld-O-Matic Head” 
@ Westinghouse Controls, complete with MG 
set and panel 
@ Pedestal with travel carriage 
@ 600 amp. Westinghouse AC welder 
@ High frequency stabilizer 
@ indexing panel 
@ Automatic step-over 
@ invincible Flux recovery unit 
@ Flux grinder 
@ 10 f. maximum wheel diameter 
@ Ransome positioner, Model 25P, motor 
driven, variable speed 
One owner——practically new 
priced for quick ile 


THOMAS WELDING 
COMPANY 


13th G Center Streets, Shamokin, Penna. 


STAINLESS STEEL 
ELECTRODES 


SIZE DESCRIPTION TYPE 
3/32” 
1/8" Page 18-8 


QUAN. 
Page 18-8 11,000 
5,500 
1,900 
1,565 
32,250 
2,725 
11,620 
4,100 
15,400 
3,895 
19-9 CB 100 
Page 19-9 1,950 
P&H Harstain 18-8CB 1,600 


1/8" Page 19-9 
1/8" McKay5AM 19-9 
1/8” Alloyrod Armorare 19-9 
5/32” Page 18-8 
5/32” McKay 5AM 19-9 
5/32” Alloyrod Armorarc 19-9 
5/32” 
3/16" 
3/16” 
3/16” 
3/16" 


Racaloy 19-9 
Racaloy 19-9 


Arcos 


INDUSTRIAL AIR PRODUCTS CO. 
3200 N. W. Yeon Avenue 
Portland 10, Oregon 








WELDING PLATENS 
; r 


4 


STAHL EQUIPMENT CO 
94 Washington St. Brookline 46,°Mass 
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1200 Ibs. 
V/4"' diameter 


Haynes 93 Coated Electrodes 
$1.75 a pound 
Transportation prepaid to destination 
CORP BROTHERS 
1 Brook Street Providence 3, R. I. 














OXWELD C-32's, used. REGO GV weld, torches 

AIRCO Onxy-graph, Camographs, Radiagraphs 
T. 5's, HARRIS K's 

SEAM WELDER, Progressive |SOKVA, New 

SPOT WELDER, National, 40 KVA, used 

CUTTING TORCHES, used, Harris & Airco 

BRONZE, STAINLESS, AMPCOTRODES 

NO. 12 LENSES. ELECTRODE HOLDERS 

RALL SUPPLY CO. 6 E. 39th St.. NYC 16 








1953 





99 





For 
CONSISTENTLY 
GOOD 


build-up results 


XARC *'S- 3" 


@ Recommended for rebuild- 
ing crawler type tractor parts, 
bucket 


other 


crushers, hammers, 
lips and dozens of 


applications. 


assures 


@ Metallic coating 

maximum deposit of weld 
metal. This means Rexarc is 
the least expensive electrode 
on the market, regardless of 


price per pound. 


) An all-position electrode. 
Applys equally well on AC or 
DC. 


@ Easiest build-up electrode 
on the market to apply. Ex- 


ceptionally quiet arc. 


t Deposits absorb extreme 
shock, Out- 


wears new parts 3 to 10 times 


resist abrasion. 


FOR FURTHER INFORMATION, 
SEE YOUR WELDING SUPPLY 
DISTRIBUTOR OR WRITE 


THE SIGHT FEED 
~ GENERATOR COMPANY 


WEST ALEXANDRIA, OHIO, U. S. A. 


100 


























This advertiser's index is included as a convenience and is in no way port of the advertising contract, 
Although every care has been taken to index accurately, some errors may have occurred and no allow- 
ance will be made for them. 
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Adjustable Clamp Co. 92 
Air Reduction Sales Co. 63 
Allen Co., L. B. 9s 
Alloy Rods Company 71 
All-State Welding Alloys Co., Inc. 61 

Brass Co. 

Manganese Steel Div. 
American Platinum Works, The 
American Society of Metal 
Ampeo Metal, Ine. 
Arcair Company 
Atlantic Abrasive Corp. 
Atlas Welding Accessories Co. 


B 
Becker Bros. Carbon Co. 
Bonney Forge Tool Works 
Cc = 
am-Lok Div. of Empire Products, 
Ine. 


mpion Rivet Company 
‘hicago Boller Company 
smati Tool Company 
rucible Steel Co. of America 
D 
Corporation, The 
Corp. 


Diversey 
Dockson 
E 

Erico Products, Ine. 

Eutectic Welding Alloys Corp. 

Federal Machine & Welder Co. 56 

G 

General Electrie Co. 

Goldsmith Bros. Smelting & 
Refining Co. 90 

Grand Specialties Co. 96 


H 
H & M Pipe Beveling Machine Co. 
Harnischfeger Corp. 
Harris Calorifie Co., The 
Haynes Stellite Company 
Hewitt-Robins, Inc. 
Hobart Bros. Co. 


8-9-1909 


I 
Independent Eng. Co., Ine. 
International Nickel Co., Inc. 


Jackson Products 
Johnson Mfg. 


Inside Front Cover 
Co., Ine. S6 
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K-G Equipment Co. (Ine.) 


L 
Lindberg Engineering Company 
Lincoln Electrie Co., The 
Linde Air Products © A Div. of 
Union Carbide & Ca n Corp. 
Liquid Carbenie Corp., The 


M 
Mallory & Co., Inc. P. R. 
Metal Bond Mfg. Co. 
Metal & Thermit Corp. 
Mid-States Welder Mfg. Co 
Miller Electric Mfg. Co. 
Modern Engineering Co. 
Mullenbach Elec. Mfg. Co. 


National 
National 
New Era 


Carbide Corp. 
Welding Equipment Co. 
Engineering 
P 

Steel & Wire Division 
Sylvania Optical Company 

hoenix Products Co. 
Pierce Governor Co., Inc., The 


R 
Racine Glove Company 100 
Reed Engineering Co. 76 
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s 
Sellsatrom Mfg. Company 92 
Shawinigan Products Corp. 82 
Sight Feed Generator Co. 100 
Smith Corp. A. Back Cover 
Smith & Sons, G. W. 70 
Standard Rensearch, Inc. 57 
Steel Sales Corp. 84 
Stoody Company il 
Stuls-Sickles Co. s4 


Taylor-Winfield Corp. SS 
Thermacote Co. 73 
Titanium 
Tube Turns, Inc. 


Alloy Mfg. Co. 87 
Binds between 

Pgs. 18-19 
Tweeo Products Co. Inside Back Cover 
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nion Carbide & Carbon Corp., 
inde Air Products Co. 
nited States Steel Corp. 
nited Wire & Supply Corp. 
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Welding Alloys Mfg. Co. 
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Wisconsin Motor Corp. 
Worthington Pump & Machinery 
Corp. 
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SPECIAL GLOVE 
DEVELOPMENT BY 


RACINE 


THREE STYLES 


®@ 380 Horsehide 
@ 384 Pearl Carpincho (wildpig) 
e@ 386 Cowhide 
Chrome tanned Heat Resistant Split Leather— 
Heat Breaker Back Lining—LARGE size— 
One piece back. 
One piece paim. 
Thumb seam protected by wide leather strap. 
All vulnerable seams welted. 
Palm side of thumb is protected by extra 
leather overlay. 
Send for booklet on these and other 
* GARDSMEN Protective Equipment. 


RACINE GLOVE COMPANY, INC. 


RIO, WISCONSIN 
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LIGHTWEIGHT HOLDER 





TWECOTONG 
gg 


A. 


ae light... weighs 


only 18 ounces 


300 AMP. CAPACITY 


Model A-732 


ES tT IA 
for 7/32" thru 1/16” rod . ; * FOR CONSTRUCTION 


Save up to 28% 
more in quantity -~ 


— $00 | 
* FOR PRODUCTION Aas 7 ey 





* FOR FABRICATION 


only 
TWECOTONG 
has 


‘““SUPER-MEL”’ Here at last is a rugged, high copper alloy holder that is light 

enough to eliminate operator fatigue, even on continuous all- 
super-tough day production duty. Built to recognized Tweco standards of 
INSULATION electrical efficiency, A-732 Twecotong has rugged “Super-Mel” 


“Super-Mel” is TWECO’S interchangeable tip insulation for long life and safety. 
registered trademark 
name. It designates the write For twecoLoG #8 Data and prices on the complete TWECO 
only insulation that is , : 
internally keyed for line of electrode holders, ground clamps and cable connections. 
ir Migr Aleem SEE YOUR LOCAL WELDING SUPPLY DISTRIBUTOR 
precision molded with 30 or 
more layers of glass cloth 
impregnated with pure 
melamine’ resin _ binder. 
They withstand excessive 
heat without breakdown 
even under abnormal 
service conditions. 


ONLY TWECOTONG 
HAS “SUPER-MEL” 


* FOR MAINTENANCE 














longer life 


than any other A.C. welder 


Available in 300-, 400-, 
and 500-Amp. models. 











LIFE EXPECTANCY CHART 
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Temperature Rise Determines Machine Life 


According to the Insulation and Aging 
versus Temperature Curves, as published 
by the A.IL.E.I . the cooler a welding 
machine operates, the longer its production 


life 


The A. O. Smith Champion is the on/y A. C. 
welder on the market with enough cop- 
per and cooling capacity to operate 
without exceeding a 55° C, temperature 
rise—as compared to the 90° C. rise 
illowed by N.E.M.A. for glass-insulated 
“ elders 


This means: The Champion will give you 


top production efficiency almost twice 


as long as any other A. C. welder on the 


market today. 


Built for those who want the best in weld- 
ing, the Champion has a full 75 open 
circuit volts, high-velocity down-draft 
ventilation, all-weather case, 124% KVA 
power factor correction and stepless 
current control. 


For additional information on welding 
machines, electrodes and accessories, 
see your local A. O. Smith distributor 
or write to A. O. Smith Corporation, 
Welding Products Division, Milwaukee 
1, Wisconsin, 


A.O.Smith 


oe ef, OR A 


T 


WELDING PRODUCTS DIVISION 
Dept. WE-853, Milwaukee 1, Wisconsin 


INTERNATIONAL DIVISION : 


Made by welders... 


MILWAUKEE | 
for welders 








